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A GREAT CIRCLE SAILING TABLE 
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POUR CHERCHER, DANS LES LATITUDES NAVIGABLES, 
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A UNE DISTANCE CONVENABLE DU ZENIT. 
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THE NEW LIQUID STEERING COMPASS, 
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Have invented a very simple and inexpensive Instru- 
ment, that is not affected by the heeling of the ship, 
as an accompaniment to these Tables, by which 
Commanders of Ships can ascertain, by day or night, 
either the 77 a or the Correct Magnetic direction of 
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THIS work is designed to facilitate the finding of Azimuth at sea by means of the 
Hour Angle, in all Latitudes up to 80°, and Declinations up to 30°. 

The Latitudes are given for every degree up to 60°, and thence for every 2° up 
to 80°. The Declinations are given to every second degree from .60° to 120° of polar 
distance. The Hour Angles are given to the nearest minute of time; and the 
Azimuths to every 5° from the Meridian up to 60°, and at every 3° from 60° to the 
Prime Vertical. : 

These limits include all that is really useful ; and the intervals have been chosen 
so as to have tabular differences conveniently small for interpolating fractional terms. 
Near the Meridian the intervals are wide, because in such cases the Azimuth varies 
quickly and nearly proportionally with the time: near the Prime Vertical the intervals 
are closer, because such cases are more commonly wanted, and the Hour Angles, 
particularly in the lower Latitudes, differ unequally: yet, even in such cases, the 
error from neglecting second differences will be insensible at sea. 

By giving Azimuth as an argument and Hour Angle in the body of the table, 
the arrangement becomes compact and symmetrical throughout, as well as conven- 
ient for use, and each Latitude is complete at one opening. 

The Hour Angles have all been computed to hundredths of a minute, in order that 
by the differences I might guard against error, and that I might have the means of 
giving the minutes true to the nearest unit. Having been computed, they might have 
been given to tenths of a minute, but that, for practical purposes, I prefer them as 
they are: for at 30° from the Zenith (within which Azimuths will scarcely ever be 
observed), an error of /™ on the Hour Angle can never cause an error of more than 
half a degree on the Azimuth; and within 30° of the Horizon and of the Prime 
Vertical, an error of /™ on H.A. will seldom give an error of more than a quarter of 
a degree : and every sailor knows that an error of less than a degree is a quantity 
practically insensible in the steering of a ship. 
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Le but de cet ouvrage est de faciliter la détermination dg l’Azimut, au moyen de 
l’Angle Horaire, pour les Latitudes entre 0° et 80°, et les Déclinaisons de 0° jusqu’a 30°. 

Les Latitudes sont données pour chaque degré jusqu’a 60° et puis de deux en 
deux degrés jusqu’a 80°. Les Déclinaisons ne sont données que de deux en deux 
degrés de 60° 4 120° de distance polaire. On a les Angles Horaires, justes 4 une 
minute prés; et les Azimuts, de cing en cinq degrés, depuis le Méridien jusqu’a 60°, et 
de trois en trois degrés, de 60° au Premier Vertical. 

Ces limites comprennent tout ce qui est vraiment nécessaire et les Selarnillen: ont 
été choisis de maniére 4 produire des différences assez petites pour rendre l’interpola- 
tion facile. Prés du Méridien les intervalles sont grands, parceque 1a, l’ Azimut varie 
rapidement et 4 peu prés dans la méme proportion que le temps. Prés du Premier 
Vertical, les intervalles sont moindres, parceque ces cas sont plus usités, et que les 
Angles Horaires, surtout dans les basses Latitudes, varient inégalement. Cependant 
on verra, que méme dans ces cas, l’erreur qui peut résulter en négligeant les différences 
du second ordre, ne sera d’aucune importance en mer. 

On a donné l’ Azimut, comme argument, et l’Angle Horaire dans les colonnes afin - 
de rendre l’arrangement compacte et symmétrique. On facilite aussi l’emploi de ces 
tables en présentant chaque Latitude compléte en une seule ouverture de page. 

Le calcul des Angles Horaires a été poussé jusqu’aux centiémes de minute, pour 
obtenir les valeurs a la plus juste minute, au moyen des différences. On aurait pu les 
imprimer en donnant une dixi¢me de minute; mais pour certaines raisons il a paru 
plus convenable de ne donner que les minutes. Car 4 une distance de 30° du Zénit, 
(et ’on prend rarement une observation d’ Azimut a4 cet hauteur), la différence d’une 
minute sur l’Angle Horaire ne peut guére produire une erreur qui excéde 30’ dans 
Azimut. Si Vobservation est prise dans les limites de 30° de lHorizon ou du 
Premier Vertical, la différence d’une minute de temps ne produira qu’une erreur de 
‘15’ dans l’ Azimut et l’on sait, qu’en gouvernant un vaisseau, l’erreur d’un degré ne se 
fait pas sentir. 
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EXPLANATION. 


There is a distinct table for each Latitude; in each of which the Declinations 
“ike and unlike are ranged in order from 60° to 120° of polar distance; with the 
Azimuths from Meridian transit on the left to the Prime Vertical on the right. 


The following examples have no need of explanation. 


h. m. 
In Lat. 50°, Dec. + 12° (like) for H.A. 4-48 the Azim. Z at top is 84°; and 


h. m. 
In Lat. 50°, Dec. — 12° (unlike) for H.A. 4-50 the table gives Z = 69°: 
for a change of 3° on Z the change on H.A, is. /5™ .*. for 2™ (4-50 — 4-48) the 


h. m. 
change on Z will be 0°-4; and for H.A. 4-48 the corrected value of Z will be 
69° — 0°-4 = 68°°6. 


The Azimuths are reckoned from the pole towards which the object passes the 
Meridian. When the Neclination of the same name exceeds the Latitude, the 
Azimuth is reckoned from the elevated pole, and the Hour Angles diminish from the 
top. When the Latitude is greater than the Declination (or rather when the polar 
distance exceeds the co-latitude), the Azimuths are reckoned from the depressed pole, 
and the Hour Angles increase throughout from the top. 

In the upper part of each table, Latitude and Declination being like (or of the 
same name), all the Hour Angles belong to an object above the Horizon; but as the 
Azimuths are reckoned up to, and not beyond, the Prime Vertical, the part of the 
course from Prime Vertical to the Horizon, being beyond the limit, is not to be 
found in that part of the table: and in like manner, when Latitude and Declination 
are unlike (or of opposite names), the Azimuth being reckoned up to the Prime 
Vertical, several terms must occur which properly belong to the object below the 
Horizon before it reaches the limit. Nevertheless, these terms are not useless. As 
the terms Latitude, Declination, Hour Angle, and Azimuth, do not immediately show 
whether an object is above or below the Horizon, this information is supplied 
by the black line in the several columns: the terms below that line belong to the 
object when below the true Horizon ; also, as presently will be seen, to the object on 
the polar side of the Prime Vertical. 

It will readily be understood that when an object is below the Horizon of the 
Zenith, it is above the Horizon of the Nadir; and that, whether above or below the 
Horizon, the Azimuth is the same in quantity at Zenith and Nadir, reckoning from the 
same pole ; and if reckoned from sim#/ar poles (that is, in each case from the elevated 
or from the depréssed poles), these Azimuths will be supplements to each other. 
Moreover, when the Latitude and Declination are unlike, or of different names in 
the hemisphere of the Zenith, they will be like or of the same name in the hemisphere 
of the Nadir. Also, the Hour Angle reckoned from the Meridian of the Nadir is 
the supplement to /2" of that reckoned from the Meridian of the Zenith. Hence 
the supplements of the terms below the black line are the proper Hour Angles 
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EXPLICATION. 


Il y a, pour chaque Latitude, une table particuliére dans laquelle les Déclinaisons 
du méme nom et du nom opposé, sont rangées par ordre, depuis 60° jusqu’a 120° de 


_ distance polaire. Les Azimuts se présentent comme argument supérieur a partir du 


passage au Méridien, 4 gauche, jusqu’au Premier Vertical, a droite. 


Les exemples suivants ne demandent aucune explication. 


En Latitude 50° et Déclinaison + 12° (de méme dénomination) l’Angle Horaire 
h. m. 


4-48 donne un Azimut Z en chef de 84°. En Latitude 50° et Déclinaison — /2° 


(de noms opposés) l’Angle Horaire Ast 0 donne l’Azimut 69°: maintenant une 
différence de 3° dans Il’Azimut répond 4 un changement de /5™ dans Angle Horaire 
donc pour 2™ (c’est-a-dire pour 450 o 4-48) on aura 0°-4 pour la correction sur Z ce 
qui donne 69° — 0°-4 = 68°-6 pour l’Azimut qui correspond 4 l'Angle Horaire 4ks. 

Les Azimuts se comptent & partir du pdle vers lequel V’astre passe le Méridien. 
Quand la Déclinaison est du méme nom et plus forte que la Latitude, Azimut se 
compte du péle élevé et les Angles Horaires diminuent de haut en bas. Quand la 
Latitude est plus grande que la Déclinaison (ou plutét, quand Ja distance polaire est 
plus grande que la co-latitude), les Azimuts se comptent du pdle déprimé et les Angles 
Horaires s’augmentent de haut en bas. 

Dans la partie supérieure de chaque table ott les Latitudes et la Déclinaison sont 
du méme nom, tous les Angles Horaires appartiennent a un astre au dessus de 
l’Horizon ; mais comme les Azimuts ne sont donnés que jusqu’au Premier Vertical et 
non au dela, on n’y trouve pas ceux qui correspondent au trajet de l’astre du Premier 
Vertical 4 ?Horizon. De méme, quand la Latitude et la Déclinaison sont de noms 
opposés, il y aura plusieurs valeurs appartenant au trajet de l’astre au dessous de 
V’Horizon jusqu’au Premier Vertical. Pourtant ces termes ne sont pas inutiles. Car 
les termes Latitude, Déclinaison, Angle Horaire et Azimut, ne font pas savoir, sans 
calcul, si un astre est au dessus ou au dessous de l’Horizon; mais ce renseignement est 
fourni par la ligne noire dans les colonnes. Les valeurs sous ces lignes appartiennent 
au trajet au dessous de l’Horizon et aussi, ainsi que l’on verra bientdt, au trajet d’un 
astre vers le cdté polaite du Premier Vertical. 

On peut facilement comprendre que lorsque un objet est au dessous de I’ Horizon du 
Zénit, il est au dessus de Horizon du Nadir, et qu’en comptant du méme pole, 
) Azimut ne varie pas, quant au nombre de degrés, que l'objet soit au dessus ou au 
dessous de l'Horizon. Et en outre si ’on compte des pdles semd/adles c’est-a-dire du 
pole élevé ou du péle déprimé les Azimuts seront Jes suppléments les uns des autres, 
Encore, si la Latitude et la Déclinaison ne sont pas de la méme dénomination dans 
Vhémisphére du Zénit, elles le seront dans celle du Nadir. L’Angle Horaire, comptée 
du Méridien du Nadir, est le supplément 4 /2™ de celle que se compte du Méridien du 
Zénit. Donc les suppléments des termes, au dessous des lignes noires dans les tables, 
sont les Angles Horaires propres au trajet d’un astre entre le Premier Vertical et 
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for the object in its course between the Prime Vertical and the Horizon, and 
therefore the apparent times A.M. for Azimuths on the ‘polar side of the Prime 
Vertical. 

By reverting these supplements on the column of Azimuth 90 (identical in both), 
it will be evident that the terms thus transformed and transposed are simply continua- 
tions of the series on the other side of the Prime Vertical; or, what is the same thing, 
when Latitude and Declination are of the same name the terms below the black line 
give the apparent times A.M. for Azimuths towards the elevated pole. 


UsE. 


Having the Latitude, Declination, and Hour Angle, the following is the general 
rule for finding Azimuth by the table. 


1. With a Latitude and Declination near to those given, take out a near value of 
the given H.A., together with the corresponding tabular Azimuth Z. 

2. At that part of the table take the diffs. for the tabular intervals in Lat. and 
Dec., and find the prop. parts for the differences between the actual and the tabular 
values ; apply the prop. parts to the given H.A. 2 the contrary way to that indicated 
in the table. 

3. The given H.A. thus adjusted being found in the line of the assumed Declina- 
tion, gives at top the true Azimuth. 

Tab. diff. H.A. : tab. diff. Z. :: diff. of corrected and tabular H.A. : 
corr® on assumed Azimuth. 

The tab. diff. in Lat. is got by taking the difference of the corresponding terms 

in the adjacent tables (for /° up to 60° and for 2° beyond 60°). These differences 
diminish as the Latitude increases, and being never large, the prop. part may generally 
be taken at sight ; and in most cases may be neglected altogether. 

The difference between the adjacent terms in a column gives the diff. in H.A. 
for 2° of Dec., and for these also the prop. part may be taken at sight. 


h. 
Ex, 1. In Lat. 67 at HLA. 6-00, find, Azimuth for + 15°, or-{5* like and unlike. 
Dec. [5° is to be taken as the mean of 14° and 16°, 





; Hour Angle. 
Lat. Dec. hm hom 
° ° h, m. ‘ . . . 
47° + a 4-00 =: 228 as to which Z = 78° Azimuth, 
j a ‘< “ m. h. m. 
m. ° . . 
47° iat a 3-47 = sae ee to which Z = 55°: 
. h. m. h. m, ; 
m. . . . 
£16 200 2 to which Z = 60° 55 


Diff. iP uebce ae . . - . . . 5° 


Correction. 
h. m. h, m. 


m, ™, 
25 $$. 5° $3 13 (=4-00—3-47) % 2°64+55°=57°-6 Azimuth ; 
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Y'Horizon et par conséquent sont les heures vraies matin pour les Azimuts du cété 


polaire du Premier Vertical. 


. . . , . . 
Si, en continuation de la colonne 90° qui est commune au deux cas, on €crivait les 


suppléments, en sens inverse, on obtiendrait une table pareille 4 ’exemple donné pour 


. , #\ 
la Latitude 48°, et on verrait que les termes, changés et transposés de cette manicre, 


formeraient la continuation de la série antérieure au Premier Vertical ou, en autres 
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EXAMPLE FOR LATITUDE 48°. 


DAP Tae> sea 


AZIMUTH AND HOUR ANGLE SUPPLEMENTAL TO TERMS BELOW BLACK LINE, 





AZIMUTH continued beyond Prime Vertical.. LatTirupE 48°. 





30} 93° 


96° 


99 102 105710811 I 1141 17° 


1 20° 


125° 


130° 


135% 





h. m. | h. m. 
3013-55141] 


h. m. 
4:28 


h.m. | h.m. | h.m.}| h.m. | h.m.| h.m. | h. m. 
4:46 | 5-04 | 5-231 5-41 | 5-59 | 6-18 | 6°36 


h. m. 


6°54 


h. m. 
7°24 


h. m. 
7°53 


h. m. 


821 





28 | 4:06] 4:22 
264 4°16 | 4°32 
244 4:25 | 4-42 
221 4:35 14-51 


4:39 
4:49 


4:59. 


5-08 


4:56 | 5-14 | 5-33 | 5-50 | 6:09 | 6-27 | 6-45 
5:06 | 5-24 | 5°42 | 6:00 | 6-17 | 6-35 | 6:53 
5°16 | 5-33 | 5-51 | 6-08 | 6-26 | 6-43 | 7-01. 
5°25 | 5:42 | 6:00 | 6-17 | 6°34 | 6-51 | 7-08. 


7-03 
7-10 
7°18 
7:25 


7-32 
7°39 
7:45 





20) 4-43 15-00 


5°16 


5°33 | 5:50 | 6:08 | 6-25 | 6-42 | 6-58 | 7-15 


7°31 





184 4:52 15-08 
1645-00] 5-16 
141 5-08} 5-24 
12} 5°16 15-32 


5°25 
5°33 
5°41 
5-49 


5°42 | 5:59 | 6-16 | 6-32 | 6-49 | 7-06 | 7-22 


5°50 | 6:06 | 6°24 | 6°40 | 6°56 | 7-13 
5°57 | 6-14 | 6-31 | 6-47 | 7-03 
6-05 | 6-21 | 6°38 | 6-54 











5°24 | 5-40 


5:56 


6°12 | 6°29 











0 

8] 5-31 | 5-47 
6| 5:38 | 5-54 
4| 5-46 | 6-02 
2 
0 

















6-03 
6°11 





6°20 

















8-00 
8-06 





Hour Angles P.M. supplements to 
those a.M. below the black lines. 








To face page viii of the Preface. 








te ih 
_ 4:09 +4415 
me a 


. 0 ‘4 2 a . e °° . J 
Correction. 


pour lequel Z = 60° 
5° 


h. h. : 
13 (=4:00—3-47) : 2°-6+55°=57°-6 Azimut; 
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for the object in its course between the Prime Vertical and the Horizon, and 
therefore the apparent times a.m. for Azimuths on the ‘polar side of the Prime 


Vertical. 


iii a 


By reverting these supplements on the column of Azimuth 90 (identical in both), 
it will be evident that the terms thus transformed and transposed are simply continua- 
tions of the series on the other side of the Prime Vertical; or, what is the same thing, 





L’ AZIMUT ET LES ANGLES HORAIRES SUPPLEMENTAIRES AUX FERMES AU DESSOUS 
DES LIGNES NOIRES. 





L’ AZIMUT continué au dela du Premier Cercle Vertical. 


LATITUDE 48°. 





90° 


a 


96° 


oS. 


102° 


105° 


108° 


111° 


114° 


a 


120°%1 25° 1 30° 





h, m. 


30} 3-55 


h. m. 
4-11 


h. m. 
4°28 


h. m.- 


4:46 


h. m. 
5-04 


h. m, 
5°23 


h. m. 
5-41 


h. m. 
5-59 


h. m, 
6:18 


h. m. 
6°36 





h. m. 
6°54 


135) 





h. m. | h. m. 
7:24 | 7:53 


h, m. 


8-21 





28 | 4-06 
26} 4°16 
24} 4:25 
22) 4:35 


4:22 
4:32 
4°42 
4:5] 


4-39 
4:49 
4-59 
5-08 


4°56 
5-06 
5-16 
5+25 


5°14 
5+24 
5 +33 
5-42 


5°33 
5-42 
5°51 
6-00 


5°50 
6-00 
6-08 
6°17 


6:09 
6°17 
6°26 
6°34 


6°27 
6:35 
6-43 
6°51 


6°45 
6:53 
7°01 
7-08 


7:03 
7°10 
7:18 
7+25 


7-32 | 8-00 
7°39 | 8:06 








20| 4-43 


5-00 


5:16 


5+33 


5-50 


6-08 


6°25 


6°42 


6°58 


7-15 


7°31 








18] 4-52 
16} 5-00 
14] 5-08 
12} 5-16 


5-08 
516 
5°24 
5+32 


5+25 
5°33 
5-41 
5°49 


5+42 
5-50 
5-57 
6-05 


5°59 
6°06 
6°14 
6-21 


6°16 
6°24 
6°31 
6°38 


6°32 
6-40 
6°47 
6°54 





5+24 


5-40 


5-56 


6-12 


6+29 





0 

8} 5-31 
6| 5-38 
4| 5-46 
2] 5-53 


5-47 
5°54 
6-02 





0] 6-00 














6-03 
6-11 





6-20 














6°49 
6°56 
7-03 


Angles Horaires, soir, suppléments des 
_ Angles Horaires, matin, au dessous 





7-06 
J>t3 





7°22 





des lignes noires. 











0°25 


h. m. 


h, m. 


13 (= 4:00—3-47) 


Correction. 


+ 2°64+55°= 





57°-6 Azimuth ; 
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I Horizon et par conséquent sont les heures vraies matin pour les Azimuts du cété 
polaire du Premier Vertical. 

Si, en continuation de la colonne 90° qui est commune au deux cas, on écrivait les 
suppléments, en sens inverse, on obtiendrait une table pareille 4 l’exemple donné pour 
la Latitude 48°, et on verrait que les termes, changés et transposés de cette maniére, 
formeraient la continuation de la série antérieure au Premier Vertical ou, en autres 
mots, quand la Latitude et la Déclinaison sont du méme nom, les termes, au dessous 
des lignes noires, donnent les heures vraies matin pour les Azimuts, comptés a partir du 
pole élevé. 

L’EMPLOI DES TABLES. 

Quand la Latitude, la Déclinaison, et l’Angle Horaire sont donnés, voici la régle 
générale pour chercher I’ Azimut au moyen de ces tables. 

Entrez dans la table avec une Latitude et une Déclinaison approchées, et notez 
la valeur approximative de l’Angle Horaire ainsi que Azimut, en chef. Notez aussi 
pour cette méme partie de la table les différences pour les intervalles successifs de 
Latitude et de Déclinaison et puis calculez les valeurs proportionnelles pour les différ- 
ences entre les valeurs données et celles dela table. Les corrections, ainsi trouvées, 
doivent s’appliquer 4 Angle Horaire ez sens contraire a celui qui est indiqué dans la ~ 
table. Puis, en ligne de la Déclinaison approchée, l’Angle Horaire ajusté, donnera 
TP Azimut demandé en haut. 

On peut énoncer la régle ainsi :— 

La diff. tab. de 1’A.H. ¢ la diff. tab. de Z. 3; la diff. des A.H. tab. et corr. : 
la correction sur I’Azimut supposé. 

Pour les Latitudes on trouve la variation tabulaire en prenant la différence de 
deux termes correspondants dans deux tables consécutives. Ces différences sont pour 
1° de 0° & 60° de Latitude et pour 2° de 60° 4 80° Elles diminuent 4 mesure que la 
Latitude s’augmente et ne sont jamais si grandes que les parties proportionnelles en 
puissent s’estimer 4 vue. Ordinairement on peut les négliger. 

La différence entre les termes successifs, dans une colonne, donne la variation dans 
l’Angle Horaire pour 2° de Déclinaison ; on peut aussi en estimer la partie :propor- 
tionnelle 4 vue. 

£x. 1. On demande l Azimut pour l’Angle Horaire 4:00, en Latitude 47° la 
Déclinaison étant de + 15° c’est-4-dire du méme nom et puis du nom opposé. La 
Déclinaison [5° est moyenne entre /4° et 16°. 


Angle Horaire. 
Lat. Deécl. hm hm 





47° + ie tis pa = weer et pour lequel Z = 78° Azimut, 
hm hm 
47° re erie a = ee e pour lequel-Z = 55° 4, 
—- 409+ 4:15 ° 
4:12= eg Rome lequel Z = 60" si 
Diya 2 He OBS ; 7 é ‘ eit Be 
Correction. 


h h 
25 : 5° 33) «13 (=4:00—3-47) 2 2°-64+55°=57°-6 Azimut; 


ea 
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h, m. ; h. m, h. aa 
or more readily: The given H.A. 4-00 being nearly the mean of 3-44 and 4-15, or 
h. h. 
of 3-50 and 4-09, the required Azimuth must be very near 573°, the mean of 55° and 
60°. 


h, m. 
Ex. 2. In Lat. 48° Dec. + 18°, find for H.A. 6-24. 


The H.A. here given exceeds that in col. 90°, the object must therefore be on the 
polar side of the P.V.; by the supplemental table given above it is easy to see that 


for H. A. 6:24 the value of Z is 106}°, reckoning as usual equatorially, that is, from 
the depressed pole. In such a case, however, instead of having recourse to a subsi- 
diary table, we may use the principal table as it stands, by taking at once the given 
H.A. in app. time. A.M., and with this find the tabular Z in the usual way; reckon- 


ing now from the elevated pole thus to 5:36 (=12—6-24) below the black line, we 
have Z=733 (polar). In this way, the use of the terms below the black line becomes 
similar to and as easy as the rest of the tables. Taking them as they stand the terms 
below the black line give apparent time A.M., the Declinations below the line being 
now of the same name as the Latitude. 

A person well versed in the use of tables, remembering to allow on the given 
Hour Angle for the fractional parts of Latitude and Declination in the contrary way to 
that indicated by their position, will have little difficulty in reading out the Azimuth, 
by inspection, to probably within a degree of the truth, or nearer than is required for 
finding the error of the Steering Compass. Those who are less familiar with the use 
of tables will do well to follow the regular process as above given. As the Azimuth 
found in this way will generally be fractional, it will often be more convenient to 
take an Azimuth to an even degree, and find the corresponding Hour Angle by 
correcting a near tabular value for the differences between the given and tabular 
Latitude, Declination, and Azimuth, and then to take the observation at the proper 
- Hour Angle as given by a watch adjusted to apparent time. 


£x. 3. Find the proper H.A. for Z 88° in Lat. 52}°, Dec. + 203°. 


h. 
In Lat. 52°, Dec. + 20° for Z = 87° the tabular H.A. is 4-39 
For tab. diff. + 2° in Lat. tab. diff. in H.A. is + ‘5: for J° cor™ + 00-6 
” + 2° in Dec. ee — 8: for} ,, -— 02:0 
” +3° in Z is +15: for!’ , + 05-0 





H.A. = 4-42-6 for Z=88°. 








By observing at intervals of 5™ before and after the time thus found, we may have the 
Azimuths 87° and 89°, and so in other cases, 
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j H h, m. h. m. 
ou plus bri¢vement, |’Angle Horaire donné étant 4 peu prés moyen entre 3-44 et 4-15, 


h, m. h, m. 
ou entre 3-50 et 4-09, il s’ensuit que l’Azimut cherché doit étre approximativement 


moyen entre 55° et 60° c’est-a-dire 574°. 
Ex. 2. En Latitude 48° on demande l’Azimut pour la Déclinaison + 18° et 


h. m. 


PAngle Heraire 6-24. 
Ici ’ Angle Horaire donné est plus grand que celui qui se trouve dans la colonne 
90° de sorte que l’astre doit étre au cété polaire du Premier Vertical. On verra, par 


: hm _ 
la petite table supplémentaire que nous avons déja donnée que pour lA.H. 6-24 la 
valeur de Z sera de 1064° comptés, comme a I’ordinaire, 4 partir du péle déprimé. 
Mais, en pareil cas, au lieu d’avoir recours 4 une table auxiliare on peut faire usage 


de la table principale, en employant le supplément de l’Angle Horaire donné pour 
h. m. h, h. m. 
chercher Z, qui devra alors se compter du péle élevé. Donc, pour 5-36 (=/2—6-24) 


prises au dessous de la ligne noire, nous aurons pour Z-73}° (pdle supérieur). Par 
cette méthode l’emploi des termes sous les lignes noires devient semblable 4, et aussi 


. facile que, ’emploi de I’autre partie de la table. Tels qu’ils sont dans la table, ces 


termes au dessous des lignes noires donnent Vheure vraie, matin, quand les Décli- 
naisons négatives sont censées étre du méme nom que la Latitude.* 

Une personne, habituée a faire usage de tables, n’éprouvera aucune difficulté en 
cherchant |’Azimut 4 vue, pourvu qu’elle se souvienne que les corrections pour les 
différences de Latitude ou de Déclinaison doivent s’appliquer aux Angles Horaires 
en sens contraire 4 ceiui que leur position indique. On peut ainsi évaluer l’Azimut, 4 
un degré prés, ce que ést assez exact pour obtenir la variation du compas en mer. 
Ceux, qui ne sont pas bien au fait de l’emploi des tables, feront bien de suivre la 
méthode que nous avons déja indiquée. 

L’Azimut, cherchée de cette maniére sera ordinairement fractionnaire ; il sera 
souvent plus commode d’avoir un Azimut a degré entier et de chercher l’Angle 
Horaire, qui lui correspond, en corrigeant une valeur tabulaire approchée pour les 
différences de Latitude, de Déclinaison et de l’Azimut donné 4 |’ Azimut tabulaire. 
Puis, en faisant usage d’une montre reglée 4 ’heure vraie, on peut prendre l’observa- 
tion 4 l’instant convenable. 

£x. 3. On demande l’Angle Horaire qui correspond 4 l’Azimut Z = 88°, en 
Latitude 52}°, la Déclinaison étant de + 202°. 

En Latitude 52°, Déclinaison + 20°, pour Z = 87°, l’A.H. tab. est de 4.39 

Les corrections sont. 

+ 2° de Lat. (la variation de l’A.H. est de) + 6 : pour}#°ona+ 00-6 
+2° de Décl. Pe re — 8: pours? , — 02-0 
+3°deZ ” 0 +15: pour!’ , + 05-0 





Angle Horaire pour Z=88°  =4+42-6 








En prenant des observations cinq minutes avant et aprés l’heure indiquée on 
aura les Azimuts 87° et 89°, et on peut agir de méme en tous cas pareils. 
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_ Ex. 4, In Lat. 523°, Dec. + 17}°, find the proper H.A. for Z 80°, the time being 
about 6" from noon. 
Here the object being on the polar side of the Prime Vertical, the H.A. supple- 
mental, z.¢., the app. time A.M., is to be found by means of the terms below the black 
line (Z 80° polar = Z 100° equatorial). 


h. m. h. m. 
For Lat. 52°, Dec. +18°, Z 81° (polar), tab. H.A. is 6-12 or supplemental 5-48 
For tab. diff. 


m. 
Lat. + 2° tab. diff. H.A. is— 3: for + #?corr™"— 01-1 is + Ol. 
Dec. —2° PY) — 7s for — ¥° > — 02°6 9 + 02:6 
Z —3 a —l6:for—I° ,, — 05:3 - + 05-3 








HA, from Lower Meridian 6-03 A.M., from Up. Mer. 5-57P.M. 


— 








ELONGATION. 


In the early part of the table, when the Declination is like, and exceeds the 
Latitude, the object does not reach the P.V. The Azimuth goes on increasing from 
the Meridian till it reaches a certain value beyond which the spaces in the table are 
vacant. In such cases there are always two Hour Angles, one before and one after 
Elongation, which have the same Azimuth. The H.A. given in the table is that of 
the position corresponding to the nearest Meridian. The H.A. for the second posi- 
tion is the supplement of that given in the lower part of the table ; and this, when 
found in the part below the black line, corresponds to the position of the object 
between Elongation and the Horizon. 


Ex. In Lat. 16°, Dec: +20 (of the same name) for Azimuth 72° the tabular H.A. 


h, m. 
{00 is that of the upper position. In the lower part of the table, below the black 
h hm. 


h. 

line, we find 6-22, which is the H.A. from the lower Meridian. Hence ]/2—6-22= 
h. m. ~ . 
5-38 is the H.A. for Azimuth 72° in the second position between the Elongation and 
the Horizon. Ff 

When the H.A. in the lower part of the table is above-the black line it is the 
H.A. of the object (polar) de/ow the Horizon, réckoning from the lower Meridian. 

The time of Elongation is always nearer to the upper than to the lower 
position. 

h, m. 

In Lat. 16°, Dec. 20°, the Elongation occurs at H.A. 2-32, as shown by the small 

table at the side. 


h, hom: h. m 7 
The mean of the time / and 5-22 is 3-19. In Lat. 16°, when Elongation occurs 


h. m. 
at 3-20, the Azimuth is 7/°-9, and the Dec. is not 20°, but 24°. 
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Ex. 4. En Latitude 523° on demande I’Angle Horaire qui répond a l’'Azimut 
Z=80° et Ala Déclinaison + | 73°, vers six heures environ avant ou aprés midi. 

Puisque l’astre sera du cété polaire du Premier Vertical, il faudra chercher 
lAngle Horaire supplémental, c’est-a-dire, l’heure vraie du matin, au moyen des 
termes au dessous des lignes noires. Z 80° (péle supérieur) = Z 100° (péle inférieur). 


h. m. h. m. 
En Lat. 52°, Décl.+ 18°, Z=81° (pole sup.) l’A.H. tab. est de 6-12 son supplém. 5-48 
On a pour corrections. 


m 
4- 2° de Lat. la var. de l’A.H. est de — 3 : pour + 3#?— 01.) 


“ + Ol:l 
—2° de Deéecl. 39 rr) Pr yd Z pour ral #9 ta Cae 9 + 02:6 
3 de Z * as —I6 ; pour— |J°— 05-3 pe + 05:3 








Angle Horaire 4 partir du Méridien inférieur 6-03 matin et 5-57 
soir, 4 partir du Méridien supérieur. 


A vELoncation. 


Dans la premiére partie de la table, quand la Déclinaison est du méme nom et 
plus forte que la Latitude, lastre n’atteint pas au Premier Vertical. L’Azimut 
s’augmente, a partir du Méridien, jusqu’a une certaine valeur et au dela les colonnes 
de la table restent vides. 

En ces cas, il y'a toujours deux Angles Horaires, qui ont le méme Azimut, l’un 
avant et l’autre, aprés l’Elongation. L’Angle Horaire donné dans la table appartient & 
la position qui correspond au plus proche Méridien. L’Angle Horaire, pour la seconde 
position, est le supplément de celui qui est donné dans la partie inférieure de la table 
et qui se trouve au dessous des lignes noires. Cet Angle répond 4 la position de I’astre 
entre 1 Elongation et Horizon. 

£x. 5. En Latitude /6°, et pour la Déclinaison + 20° (du méme nom), nous avons 


h, m. 
sous l’Azimut 72°, PAngle Eloraire /-00 pour la position supérieure; plus bas et au 


h. m. ; 
dessous de la ligne noire, on trouve 6-22 pour l’Angle Horaire compté du Méridien 
inférieur. 

h, m. h. h. m. 3 3 
Donc 5-38 (= 12 — 6-22) sera l’Angle Horaire pour ]’Azimut 72° dans la seconde 


position, sur le retour, aprés avoir passé l’Elongation. 

Quand l’Angle Horaire dans la partie inférieure de la table est au dessus de la 
ligne noire il devient l’Angle Horaire de l’astre circompolaire au dessous de l’Hori- 
zon, en comptant du Méridien inférieur. 

L’intervalle entre la position supérieure et l’Elongation est toujours moindre que 
celui entre Elongation et la position inférieure. 

En Latitude /6°, la Déclinaison étant de 20°, Elongation a lieu 4 ]’Angle Horaire 
2:33, voir la petite table a cété. L/intervalle supérieur‘ est donc 1°33, et l'inférieur 
h, m. h. m. h, m, h, m. 
3-50. Mais si lon prenait le moyen 3-19, des Angles Horaires J-00 et 5-22, on . 
trouverait par la petite table 4 cété qu’en Latitude r6°, I'Elongation aurait lieu 4 3-20, 
que |’ Azimut serait de 7/°-9, et que la Déclinaison serait de 24° aw lieu de 20°. 
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AMPLITUDE. 


The other small table on the margin gives Amplitude and Ascensional Differ- 
ence Dasc (Diff. Asc.) for an object on the true Horizon. As it is not convenient, 
when observing, to be limited to a single instant, it may be useful to show how, along 
with the larger table, it may be used for Amplitudes near to, yet not on, the Horizon. 

The proper Amplitude and the proper Dasc for the actual Latitude and Declina- 
tion are to be found as usual. The diff. of the terms at the black line gives the diff. in 
time for the tab. diff. in Azimuth. This gives the means of correcting the observed 
Amplitudes in proportion to the intervals between (6" + Dasc) and the app. times 
of observation. The apparent time may be given either by watch, or by a low Alti- 
tude, or by noting the sun’s limb on the sea Horizon. 

When Latitude and Declination are of the same name, the correction is to be 
added to the tabular Amplitude when the sun is observed too low, as also when 
observed too high with Latitude and Declination of opposite names, and vice versé ; 

or, in terms more easily remembered : 
3 For “ike and below, or unlike and above, add the correction; and 
For like and above, or unlike and below, subtract it. 


ALTITUDE, 


Azimuth, Hour Angle, Latitude, and Declination are four quantities, any three 
of which determine the fourth ; and the same is true of the four quantities, Hour 
Angle, Azimuth, Latitude, and Altitude. Hence, when by the former set we have 
found Azimuth, we may by the latter set find Altitude. The principle is true, but of 
limited applicability. By these tables it may be used for finding Altitudes up to 30°, 
but as the Altitude is given virtually by its cos (sin. zen. dist.), the method, though 
sometimes convenient, is not very precise. 

The practical rule is: Find, in the usual way, Z for Lat., Dec., and H.A. 
Turn Z into time, and H.A. into arc; then transposing them, in col. of Azimuth = 
H.A. in are the value of Z in time will give the Altitude in col. Dec., as in the 
examples following :— 


tae ee ER AS. "A H’.A’. | Lat. Z’. H’A’. Dec’.= Altitude. 
h. m. h. m. h. m. 


50° + 6° 448 = 72° 84° = 5-36 | 50° 72° 5:36 193° 
50 — 20 5:24 = 81 69 4-36 | 50 81 436 II nearly. 
50 — 28 5:48 = 87 69 4:36 | 50 87 436 16} 
484+ 63 4:10 = 62} 73:3 = 4-53 | 48h 621 4-53 
50 — 22 5:16 = 64 674 4:30 | 50 64 430 


1 





nearl 
4 x 


When the terms have integer values, the process is easy, and the result is tolerably 
exact. When the terms are fractional, it is rather troublesome, and the result may be 
only a rough approximation, 
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AMPLITUDE. 


Il y a encore une petite table, 4 cdté, qui donne l’Amplitude et la Différence 
d’Ascension pour un astre sur Horizon vrai. En observant, il est incommode d’étre 
restreint 4 un seul moment ; il peut donc étre utile de montrer comment cette petite 
table peut servir, avec l’aide de la grande, a corriger les observations prises prés de, 
mais non pas, sur |’ Horizon. 

On cherche d’abord, comme a l’ordinaire, Amplitude et la Différence d’Ascen- 
sion qui correspondent a la Latitude et 4 la Déclinaison données. La différence des 
termes prés de la ligné noire, en ligne de la Déclinaison, donne la variation en temps 
pour la différence tabulaire en Azimut. On peut donc corriger les Amplitudes 
observées en proportion des intervalles entre (6™ + diff. d’Asc) et les heures vraies des 
observations. On peut obtenir l’heure vraie, soit par la montre, soit par une petite 
hauteur, soit en observant le passage de I’astre 4 I’ Horizon. 

Quand la Latitude et la Déclinaison sont du méme nom, et que l’astre a été trop 
bas, la correction doit s’ajouter 4 l’Amplitude tabulaire : et encore quand l’astre.a été 


trop haut et que la Latitude et la Déclinaison sont de noms opposés, et vice versi. 
De méme nom et dessous, 
Noms opposés et dessus, La correction a, ou ae, 
Ajonten la valeur tabulaire de 


2? Amplitude. 


De méme nom et dessus, 


Noms opposés et dessous, 
Soustrayez. 


HAUTEDUR, 

Trois quantités quelconques choisies parmi les quatre suivantes, Azimut, Angle 
Horaire, Latitude et Déclinaison, servent a déterminer la quatriéme. Cela s’applique 
aussi aux quatres quantités Angle Horaire, Azimut, Latitude, et Hauteur. Donc, 
si nous trouvions l’Azimut au moyen de la premiére série, nous pourrions chercher 
la Hauteur par la seconde. Le principe est juste; mais l’application a ses limites. 
En faisant usage de ces tables on peut chercher la Hauteur jusqu’a 30°, mais comme 
la Hauteur se déduit par son cosinus (sinus distance Zénithale) la méthode est peu 
exacte, quoiqu’elle puisse tre commode en certaines circonstances. 

Voici la régle pratique. Cherchez, comme a V’ordinaire, Azimut Z, qui répond 
4 la Latitude, la Déclinaison et !Angle Horaire donnés. Convertissez Z en temps et 
l Angle Horaire en arc. Puis en entrant dans la table avec l’Angle Horaire convertie 
comme argument supérieur, la valeur de Z, en temps, indiquera la Hauteur dans la 
colonne de Déclinaison. Exemples :— 

Lat. Décl. A.Ho> 2. a 2 A, Lat ZS AGH. Décl. = Hauteur. 


h. m. h. m. h. m. 


50° + 6 448 = 72° 84 = 5-36 | 50° 72° 5:36 193° 
50 — 20 5:24 = 8 69 = 436 | 50 81 4-36 II a peu pres. 
50 — 28 5-48 = 87 69 436'| 50 87 436 164 
483 + 63 4:10 = 623 73:3 = 4-53 | 483 62; 4:53 23 ) 
50 — 22 5:16 = 64 67 = 430 | 50 G64 430 14 $ 


& peu pres, 
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AZIMUTH STEERING COMPASS. 


The table having been made to facilitate the use of the Azimuth Steering Com- 
pass, I here add a description of it as made by Lilley & Son, together with the 
method of using it. 

On the opposite sides of the movable rim of the Steering Compass is attached 
a semicircular arc or band, having along its middle a narrow slit (from /°to 2° wide), 
by means of which it may be directed towards the sun or other object. The sun’s 
light, shining through the slit and over the centre of the card, shows on the edge the 
Compass bearing of the sun. This, compared with the Azimuth found by table, gives 
the Error of the Compass. 

When the streak of light cannot be distinctly seen on the edge of the card, or on 
observations of the moon, star, or planet, the object may be viewed directly through 
the slit, or as reflected from the glass cover beneath the slit. In such cases the ob- 
servation is made by taking the usual reading of the card ‘at the Zudder’s line (of direc- 
tion), together with a reading on the rim giving the angle between the lubber’s line 
and the object. The sum or difference of these, according to their position, gives 
the Compass bearing of the object ; and this, compared with the true Azimuth, gives 
the Error of the Compass, or, in other terms, its deviation from the true Meridian. 

The table, by means of the Hour Angle, gives the Azimuth. The rim, carrying 
the index, being turned in the opposite direction by the amount of that angle, the 
slit shows the direction of the true Meridian. When the object is in the N.E. and 
S. W. quadrants, the index is to be turned to the left, and when in the N.W. and 
S.E. quadrants it is to be turned to the right, z.2., opposite to Azimuth. 

The angle between the true Meridian and the lubber’s line is the ship’s true 
course. 

The angle between the true Meridian and the N.S. line is the Error of the 
Compass. 

By having the points and quarter points marked on the rim of this Compass, 
and bringing, as above shown, the line of sight into the Meridian, the line of the 
ship’s head on the rim shows the true course. 

The table may be used in like manner along with Lilley’s “ Course Indicator,” 
Frend’s “ Pelores,” or other instrument for observing Azimuth at sea. 


ROBERT SHORTREDE. ~ 
February 1868, 
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Lorsque les termes sont entiers, le procédé est facile et assez correct ; mais quand les 
nombres sont fractionnaires, il devient difficile et le résultat n’est qu’une approxima- 
tion peu exacte. 


BOUSSOLE DE CONDUITE AZIMUTALE. 


Ces tables ont été préparées pour faciliter l'emploi de la Boussole de Conduite 
Azimutale construite par MM. Lilley et fils, de Londres, nous en donnons main- 
tenant une description et la maniére d’en faire usage. 

Une bande formant demi-cercle et ayant au milieu une fente étroite (d’un ou 
de deux degrés de largeur), est attaché par ses deux bouts et verticalement* au cercle 
accessoire de la boussole. Cette bande forme une alidade qu’on peut diriger vers le 
soleil ou vers un objet quelconque. Un rayon du soleil en passant par la fente et en 
traversant le centre de la rose indique, sur le bord gradué, l’ Azimut magnétique du 
soleil. En le comparant avec l’Azimut vrai, trouvé au moyen des tables, on obtient 
la variation du Compas. 

Quand on ne voit pas distinctement le rayon de lumitre qui passe par la fente, 
ou qu’on observe la lune, une étoile, ou une planéte, on peut viser l’objet directe- 
ment a travers la fente, ou en viser l’image réflechie dans le couvercle de glace. En 
ce cas il faut noter la division de la rose qui correspond a la ligne de foi d’avani et 
langle comprise entre la ligne de foi et ’alidade. La somme ou la différence de ces 
angles, selon leur position respective, sera ’Azimut magnétique dont on déduira la 
variation du Compas, par comparaison avec |’ Azimut vrai. i 

On obtient l’Azimut vrai, par les tables, en ayant l’Angle Horaire. Si l’on fait 
tourner le cercle accessoire, qui porte un index, par un angle égal a |’Azimut, mais 
dans le sens opposé, la fente sera dans la direction du vrai Méridien. Si l’objet 
observé était dans les quarts de cercle du Nord Est ou du Sud Ouest, il faudrait 
tourner,l’index 4 gauche: s’il était dans les quarts du Nord Ouest ou du Sud Est, 
l'index devra se tourner a droite, c’est-a-dire en sens contraire 4 l’ Azimut. 

L’angle comprise entre la ligne de foi d’avant et le vrai Méridien est la route 
vraie du navire. 

L’angle entre le vrai Méridien et la ligne N.S. de la rose est la variation du 
Compas. . 

Si Tl’on efit les quarts de la rose marqués sur le cercle accessoire, et que l’on etit 
placé la fente dans la direction du vrai Méridien, de la maniére que nous avons 
indiqué plus haut, la ligne de foi d’avant montrerait la vraie route du vaisseau. 

On peut aussi employer les tables avec ‘* L’Indicateur de Route” des MM. Lilley, 
avec le “ Pelores” de M. Frend, ou avec un instrument quelconque pour observer les 
Azimuts en mer, 

ROBERT SHORTREDE, 
Ftvrier 1868, 


* En anse de panier, 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 
































































































































S LATITUDE 0. EQUATOR. 
- 
Zz 
5 AZIMUTH. 
{@) 
A 5° | 10°) 15°| 20°, 25°| 30°) 35°| 40°) 45°| 50°) 55°| 60° 
m. m. m. m. | h.m.| h.m.| h. ms} h.m.} h.m.} h.m.’| h.m.| hm. 
0° * * * * * * * * * * * * 
2 | | 2 3 4 5 6 7 8| 10} TI 14 
4 I 3 4 6 7 9] TI ee Gd) Geel Sia Bie 
6 2 4 6 9 Il 16) 7 | 20h 2h 8 ae ee 
8 3 6 9 | 12 15 19| 23] 27F 32} 39] 46)... 56 
10 4 y ae aes 15 19| 23] 28| 34] 4I} 49] S8\t-ll 
12 4 9 | 13 | 18 23 28| 34| Al} 49] S59! TIT | 1°26 
14 5110 | 15 | 2I 27| 33] 40| 484 58| 1-09] 1:23] 1-42 
16 Oo . 22°F tet 24 31 38| 46| 5611-07| 1-20) 1:37] 1-59 
[8 7 +e fei 20h oF 35 | 43| 531] 17-034 1-16| 1-31) 1-51) 2-17 
20 FAs tS b 22 430 39 49| 59] J-11] 1-25 | 1-43 | 2-05 | 2-36 
22 8 | 16 | 25 | 34 43 | 541 1-06| 1-194 1-35 | 1-55 | 2-21 | 2-58 
24 9 fet 27: 37 48 | 1-00 | 1-13 | 1-28} 1-46 | 2-08 | 2-38 | 3-22 
26 10 | 20 | 30 | 4I 53 | 1-05| 1-20 | 1-37] 1-57 | 2:22 | 2:57 | 3-51 
28 Hib 2.) 38-45 57 | 1-12 | 1:27 | 1-46 | 2:08 | 2:37 | 3°17 | 4:28 
30 12 | 23 | 36 | 49 |1-02 | 1-18| 1:35 | 1-56] 2-21 | 2°54 | 342 | 6-00 
Declin- AZIMUTH—continued. 
ation. 
60°| 63°| 66°| 69°| 72°| 75°| 78°| 8I°| 84°| 87°| 90° 
h.m. | hem. | him. | h.m. | h.m.] h.m.| hem. | h.m. | h.m.| h.m.} bh. m. 
0° * * * * * * * * * * * 
4 14| 16) 18) 20| 25] 30) 38| St I-88} 2-47 
4 28| 32| 36] 42) S50] 1-01 | 1-17| 1-45 | 2-47 
6 42| 48| 55) 1-04| 1-151 1-32| 1-59 | 2°46 | 6-00 
8 56| 1-04| 1-14] 1:26 | 1:43 | 2-07 | 2-46 | 4:10 
10 I-11 | 1-20 | 1°33 | 1-49 | 2:11 | 2-45 | 3-44 
Be 1-26-| 1-39 | 1-54 | 2-14 | 2:43 | 3-30 | 6-00 
14 1:42 | 1-57 | 2:16 | 2:41 | 3:20] 4:34 
16 1-59 | 2:17 | 2-40 | 3-13 | 4:08 : : : : : 
18  |2-17| 2-38 | 3-07 | 3-51 | 6-00 80°) 82°| 84°) 86°| 8&8 
20 2-36 | 3-02 | 3-39 | 4:26 : h.m. | h.m,. | h.m.| h.m.| hem 
O°| « * * % * 
2°98 | 3°30 re 2| 46| 58|1-18| 2-00! 6-00 
oe 3°22 | 4-04 4 | 1-33 | 1-59 | 2-47 | 6-00 
- 3°51 | 4:53 6 | 2:26 | 3-13 | 6-00 
4:28 8 | 3-31 | 6-00 
30 6:00 10 | 6-00 


























AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














Zz 
2 LATITUDE |° 
=< 
re 
A AZIMUTH. 
ie} 
Q 5°) 10° 15° 26° 4.25" 30° | 35°| 40°) 45°| 50°| 55°| 60° 
a m. m. m. m. h. m. h m. | h.m. | h.m.§{ h.m.| h.m. | h.m./| hm. 
+ 30] 11 | 23 | 35 | 47 | F-0F | 1-16 | 1-33 | 1-53] 2-17 | 2-49 | 3-36 | 5-45 
28 1.10) 2k ae 56| 1-09 | 1-25 | 1-434 2-04 | 2:32 | 3-12 | 4:2] 
26 9 19 | 29 | 39 S51} 4-03 | 1-17 | 1-33 | 2-53 | 2:87 | 2-52 | 3-53 
24 Od if): Se es 46| 57) 1:10 | 1:24) 1-42 | 2:03 | 2:32 | 3-15 
oo 8.) 16-1. 28-4 82 42| 52) 4:03} §-16]} #31 | 1-50 | 2:85 | 2-51 








20 Fb 16-4 BE A 20 37| 46) 56!| 1-084 $-21 | 1-38 | 2-00 | 2-29 





6 | 12 | 19 | 26 33| 4t| 50\ 1-00] §-12| 4:26) 1-45 | 2-10 
5 | 17 | 22 29| 36| 44| 524 4-03| §-15| 1-31 | 1-52 
14 5 9 14 | 49 25| 311 37| 45) 54) 2-05/ 1-18) 1-35 
4 
3 


Like Latitude, 
o 












































12 ER esr SB a: 2t| 26| 39| 38] 45| 54! 1-05) 1-19 
10 6 jo | 73 17| 2t| 26| 38 37| 44| 53) 1-04 
8 2 5 8 10 OO. FSe 1201 245 20): 341 14h had 
6 2 4 5 7 Oi Sher ht FE 826k 281 729} 95 
4 H 2 3 4 6 7 By 004 984 84) 47 181 
+ 2 0 I i i 2 2 3 3 4 5 6 7 
0 0 i ! ! 2 2 3 3 4 5 6 7 
— 2 ! 2 3 4 6 7 8| tol #2 34) 174-21 
4 2 4 5 7 9 h2 14 S71 201 24) 129) Ss 
6 2 5 8 10 13 164204. 241 264. 341 °40 1 69 
8 3 6.7 20-4 93 17| 20) 251 301 36| 43| 521] 8-03 
10 4 8 12 16 21| 26! 3f| 371] 45| 53| #04) 1-18 
3 12 5 9 14 | 19 25| 30| 37| 44) 53) 1-03! I-16} 1-33 
B14]. 5 | At | te) 224 20) 35) 43) 52] 1-02) 1-44) 1-29) 1-49 
8 16 64°92) | 4 Ss 33| 40] 49| SO} P- | 1-25) 1-42 | 2-06 
e 18 v eae ey Se weed ee ie 37| 46| 54) 8-07] 4-20 | t-36| 1-56 | 2-24 
a 20 8 | 15 | 23 | 32 Al| 51) $02 | b14 4 1-29 | 1-48 | 2-15 | 2-43 
22 8 17_| 26 | 35 45| 56} 1:09| 1-23] 1-39 | 2-00 | 2-27 | 3-04 
24 9 19 | 28 | 39 50| 1-02 | §-15 | 1-319 1-50 | 2-13 | 2-44 | 3-29 
26 | 10 | 20 | 31 | 42 54\ 1-08 | 1:23 | 1-40] 2-01 | 2-27 | 3-02 | 3-57 
28 4 .4T 4 e294 146 59) 1°14 | 1-30 | 1-494 2-42 | 2-42 | 3-23 | 4:35 
— 30] 12 | 24 | 37 | 50 | 1-04! 1-20 | 1-38 | 1-591 2-25 | 2-59 | 3-48 | 5-59 



































Latitude and Declination being unlike, thé black line separates 





When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














S Savona 5 At ELonc. 
: Q jElong. | H.A. 
- AZIMUTH. eae OEE ge 
A | 63°| 66°| 69°| 72°] 75°] 78°| 81°| 84°| 87°| 90°130} 60-01 | 5-53 








¢ hm. | hm.|hom/| hom | hemp hem. | hem | h.m.| hm | hm. |99]62-01| 5-52 








+30 : 261 64-01| 5-52 
241 66-01 | 5:51 
28 
22168-01| 5:50 
26 | 4:44 ete 
2413-55 | 5-41 20) 70-02) 5-49 





3:22 | 4:11 ios 
sie 18|72:02| 5-48 








20 | 2:54 | 3:30.| 4:35 74:02| 5+46 
76:02| 5:44 


78:02) 5°41 





18] 2-30 | 2-58 | 3-40 | 5-35 
16] 2-09 | 2:31 | 3-03 | 3-55 








12) 1-31 | 1:45 | 2-04 | 2-31 | 3-144 5-22 
82:04| 5:31 











10] 1-13 | 1-24 | 2-39 | 1-59 | 2:29] 3°24 84:05| 5:22 








86-08 | 5°02 
88-16 | 4:00 





16 
14 
12 
14] 1-49 | 2-07 | 2-31 } 3-08 | 4-18 1 0) 80-03) 5:37 
8 
6 
4 
2 


81 56/1 1-05 | 1-15 | 1-30) 1-51 12°26 | 3-42 
61 40} 46} 53} 1-03) 1-17] 1-39 | 2:20 | 4:44 
64 244 A748 31 37| 454 5811-19 | 2:06 AT TRUE 








































































































pa Horizon. 
+2 8 9 10 12 15 19} 251) 391] 1-23 g 
Q | Amp. | Dasc. 
0 8 9| 10} 12] [5] 19} 25] 38] 1-14} 6-00 oi Dae 
—2] 24] 27| 31 37| 45) 56/1 1-16| 1-541 3-50 2] 2-00) 0-0-1 
4\ 39| 45| 52|1-02| 1-15] 1-35 | 2:09 | 3-22 41 4:00| 0-3 
6] 55)| 1:04) 1-14} 1-28 | 1-474 2-17 | 3-10 | 6-00 6} 6:00; 0-4] 
84 f-12| 1-23 | 1-36 | 1-55 | 2-21 13-04 | 4-33 81 8-00! 0-6 
10} 1-29 | 1-42 | 2-00 | 2:24 | 2-591 4:02 1 0110-00) 0-0-7 
1211-46 | 2:03 | 2:25 | 2:55 | 3-441 6-00 121 12-00| 0-0-9 
| 4} 2-05 | 2-25 | 2:52 | 3-32 | 4-48 14}14:00| 1-0 
16 | 2-25 | 2:49 | 3-24 | 4:19 {16]16-00| I-1 
18) 2-46 | 3-16 | 4-01 | 5-59 18118-00| 1:3 
201| 3-10 | 3-48 | 4-56 is 20) 20-00) 0-1-5 
22 | 3-37 | 4:29 22122-00| 1-6 
2414-11 | 5°59 24}24:00| 1-8 
26 | 5-00 26126:00| 2-0 
28 28/28:00| 2:1 
- 30 30} 30-00) 0-2-3 











the terms below from those above the true Horizon. 





give App. Time A.M. for Azimuth on polar side of Prime Vertical. 











AZIMUTH-AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





















































































































































x, 
9 LATITUDE 2°, 
> 
a] 
A AZIMUTH. 
g 
Q 5°] 10°) 15°| 20°] 25°| 30°| 35°| 40° 45°| 50°| 55°; 60° 
mt m. m. m. m. |h.m.| h.m.|hom|hmifhm|hm|hm.!| hm. 
+ 30 7°97°:1 22 4.83: 1546 59 | 1-13 | 1°30 | 1-49] 2°13 | 2-44 | 3-30 | 5-30 
28 | 10 | 20 | 31 | 42 54 | 1-07 |-1-22 | 1-39 | 2-00 | 2-27 | 3-06 | 4-13 
26 9 18 | 28 | 38 49| 1-01 | 1-14 | 1-30] 1-49 | 2-12 | 2-45 | 3-36 
24 O1-d7 test ee 44\ 5511-07) 1-21] 1-38 | I-58 | 2-26 | 3-07 
3 22] 7] 15 | 23 | 31 | 40| 49] 1-00] 1-12] 1-27 | 1-45 | 2-09 | 2-43 
os 
= 201-7 | 13 | 20.| 28 | 35) 44| 53| 1-04] I-17) 1-33 | 1-54) 2-22 
raw] 
18} 6 | 12] 18 | 24 | 31] 39] 47} 57] 1-08} 1-21 | 1-39 | 2-03 
rn 16 ee tee ae ee es ae 27| 33| 41| 50} 59] 7-10| 1-25] 1-45 
14 4 9 1981 ve 23! 28| 35| 434 50] 1-00| I-12] 1-28 
[2 4 7-441 15 19| 241 29| 344 41] 49| 59) 7-12 
10 3 6 9 | 42 15|- 191 23| 27] 33] 39| 47| 57 
8 2 4 6 9 I! 14 71: 261 24) “291-851 242 
6 I S46 2273 FA CGY eT 14) 16 19| 23] 28 
4 ! I 2 3 4 5 6 7 8 10 li 14 
j. 2 * * * * *% *% * *% * * * * 
0 I ] 2 3 4 5 6 7 8} 10 I! 14 
eo 2 42) 1 eae FAO SQ SEE OTS NG Ie) 8 tee 
4 2 4 6 9 I] 141-971 = BOR (24) 9291 S44 ee 
6 3 6 9 | 12 1S| 191 °92|- 271° 32| 381 461-56 
8 4 wo 15 19| 23] 28| 34] 40| 48| 58! 1-10 
10 4 9 |] 13 | 18 23| 28| 34] 4I} 49] 58/1-10) 1-25 
aS 12 5 | 10 15 | .3] 26; 33] 40| 48] 57| 1°08} 1-22] 1-40 
BIG) 6111 | 17 | 24 | 30} 38) 46) 5641-06) 1-19) 1-35 | 1-56 
s 16 6173 | 20 | 27 34) 43| 52) 1-03} 1-15) 1-29 | 1-48 | 2-13 
5 18 Pas 4 22180 39| 48} 58) 1-10} 1-24) 1-41 | 2-02 | 2-30 
ws 
ia 20 16 1 os eS 43| 53) 1-05) 1-181 1-33 | 1-52 | 2-16 | 2°50 
22 9 181-27 | 37 47| 59| I-11 | 1:2611-43 | 2:04 | 2:32) 3-11 
244101 19 | 30 | 40 52/104) 1:18 | 1:34] 1-54 | 2-17 | 2:49 | 3-35 
26 4 70-4.-41 | 32 | 56 | 1°10 | 1:25 | 1-43 12-05 | 2-31 | 3-08 | 4:04 
28 111 | 23 | 35 | 48 [1-01 | 1-16} 1-33 | 1-531 2-16 | 2:47| 3-29 | 4:41 
— 30 | 12 | 25 | 38 | SI | 1-06) 1-22| 1-41 | 2:02 | 2-29 | 3:03 | 3-53 | 5-58 
Lat. et Dec. étant de noms opposés, la ligne noire sépare 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire * 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 





. 


AT Etone. 











Z, 5 

2 LATITUDE 2°. o 

: © |Elong. | HLA. 
5 AZIMUTH. or lh 
oO fi . Mm, 
A | 63°| 66°| 69°| 72°| 75°] 78°| 81°) 84°| 87°! 90°|30160-04! 5-46 








9 | h.m.| hem | hem./ hem. | hom.[hem.|h.m.|h.m.| hem. | hm. 28162-04| 5°45 














+30 5 26164-04| 5-44 
28 pes oie Se 
261 4:35 
24) 3-47 | 5-22 20) 70-06| 5-38 
2213-13 | 4-01 1 

18] 72-06| 5:35 
20 | 2-46 | 3-20 | 4:22 16|74-07| 5-32 
141 76-08 | 5-28 


18 | 2-22 | 2-49 | 3-29 | 5-10 
16} 2-01 | 2-22 | 2-51 | 3-4] 
14} 1-41) 1-58 | 2-20 | 2-54 | 3-59 1 Ols0-12| 5-14 
12} 1-23 | 1-36 | 1-53 | 2-18 | 2:58 | 4-45 


12}78-10| 5-22 






































es 8182-15| 5-02 
1041-05 | 1-15 | 1-28 | 1-46 | 2-13 | 3-03 6184-21 | 4-42 
41 86-32| 4-00 
8] 48| 55} 1-05 | 1-17) 1-36} 2-05 | 3-10 
6] 32| 36| 42| 50| 1-02] 1-19 | 1-52} 3-33 A ZL’ Boron 
Ab S16 18 SSE 228 90 EF 38 | 52 | 1-23 4 VRAIL 
me 2 * * * * %* *% * * * 25) 9 
Q | Amp. 00: 
O! 16 18| 2] 25| 30] 37} 50} I-13 | 2-15 | 6-00 an Gee 














2:00} 0-0-3 

























































































2 

4) 47| 54) 1-03 | 1-14| 1-30] 1-53 | 2°32 | 3-50 4| 4:00! 0-6 

6] 1-03 | 1-12 | 1-24 | 1-40 | 2-01 | 2-34 | 3-31 | 6-00 61 6-001 0-8 

8] 1-20 | 1-31 | 1°46 | 2:06 | 2-35 | 3-20 | 4-50 8} 8-00} Il 
10} 1-36 | 1-51 | 2-10 | 2-35 | 3-12} 4-18 10} 10-00! 0-1-4 
12) 1-54 | 2:12 | 2:35 | 3-07 | 3-57] 5-59 12112-00| 0-1-7 
14] 2-12 | 2-34 | 3-02| 3-43 | 4-59] | 14}14-01| 2-0 
16 | 2-32 | 2-58 | 3-33 | 4-30 1611601] 2:3 
18} 2-54 | 3-25 | 4-10 | 5-59 18}18-01| 2-6 
20] 3:17 | 3:56 4 5-04 201 20-01 | 0-2-9 
2213-45 | 4:37 221 22-01 | 0-3-2 
24) 4:18 | 5-58 24124:01| 3:6 
26} 5-06 26126:0)| 3-9 
28 281428-01| 4:3 

| 30 30} 30-01 | 0-4-6] 








les termes au dessus de |’Horizon vrai de ceux qui sont au dessous. 








donnent Vheure vraie, matin, pour l’Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


































































































z 
° LATITUDE 3°. 
Z 
a ; AZIMUTH. 
fx] 
Q S51 10°| 15°| 207): 25°| 30°| S51 ere 45° | 50°: 55° | 60° 
8 m. m m. m. | h.m.| h.m.|} h.m.| h.m.§h.m.}| h.m./ h.m.| hm. 
+ 30: 1 41°} 21 | 32 | 44 57 | I-11 | 1-27 | 1-46] 2-09 | 2-39 | 3-24 | 5-15 
28 | 10 | 19 | 29 | 40 521 1:04! 1:19 | 1:36] 1-56 | 2:22 | 2-59 | 4-05 
26 D9) 48 14697-1396 47| 58) 1-11 | 1-261 1-44 | 2-07 | 2-38 | 3-28 
24 8 | 16 | 24 | 33 42| 53)| 1-04) 1-17} 1-33 | 1-53 | 2-20 | 3-00 
, 22 7 144 1@2- 4-99 38| 47| 57) 1-09} 1-231} 1-40 | 2:03 | 2-36 
3g af 
2°20 61-13 [AD 42226 33| 42| 51 | 1-01] 1-13] 1-28 | 1-48 | 2:15 
e 
s 18 ee dee le BL i7 | .23 29! 36! 44) 5341-04) 1-17) 1-33 | 1-55 
46 5 9 | 14} 20 25| 31| 38| 45] 54/1-05| 1-19 | 1-38 
eA bie sg |¥2 | 416.) 21| 26]: 992) 4.884 46) -55| 1-06) t-21 
[2 3 6 | 10-113 7) Ot RS OS EL B74 hb TSO 19-05 
10 2 5 8 | 10 13| 46): 226) 24]. 29) «341. 41] 50 
8 2 4 5 7 91 got, 29h) AAT 1 220.|' 28 | 29 1-88 
O829 1.2 123 ee 6) S17 |B] 90) 242) 344] 171 at 
4 0 I I I 2 2 3 3 4 5 6 7 
4 >2 0 ! [ ! 2 2 3 3 4 5 6 7 
OFF PA eB SY OST SF FeO b 0 1492 te a7 el 
— 2 2 4 5 7 9 12| 14 $7 4° 220 | 224 1.29 (335 
4 2 5 7 te 13| 16] 20| 23] 281 33| 40| 48 
6 3 6 1-10.42 17| 21| 25| 30) 36| 43| 51 | 1-02 
8 4 8} 12.116 OF). 28) Rk O74 bl: 59 17 
10 5 > i fad 19 24| 30) 37| 44] 53| 1-03) 1-15| 1-31 
P} 
3 12 Steg, 1 96 428 28| 35| 43| SI] t-01| 1-13) 1-27 | 1°47 
G14) 6{| 12] 19 | 25 | 32) 40} 49) 58] 1-10] 1-23) 1-40 | 2-02 
2 16 7:\ 14 | 21 | 28 36| 45| 55| 1-06) 1-18] 1-34| 1-53 | 2-19 
i 18 B.4245 >) 23 4-31 40| 50| 1-01 | 1-13] 1-28 | 1-45 | 2-07 | 2-37 
[=| 
~ 20 8 | 17 | 26 | 35 45| 55) 1-07| 1-21 | 1-37 | 1-57 | 2:22 | 2-56 
22 9 18 | 28 | 38 49 | 1-01 | 1-14 | 1-29] 1-47 | 2-09 | 2-37 | 3:17 
24 4.404600 4°31 42 53 | 1-06 | 1-21 | 1-38} 1-57 | 2:22 | 2-54 | 3-41 
26:4-Sis4? 22 | 33 |. 45 58 | 1-12 | 1:28 | 1-46 | 2:08 | 2-36 | 3-13 | 4-09 
28 | 12 | 24 | 36 | 49 11-03} 1-18 | 1-36 | 1-56 | 2-20 | 2-51 | 3-34 | 4-46 
— 30] 13 | 25 | 39 | 53 [1-08] 1-25 | 1-44 | 2-06 | 2-33 | 3-07 | 3-58 | 5-57 
Latitude and Declination being unlike, the black line separates 
When Lat. and Dec. are of the same name, the terms below the black line 
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sai 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





y At ELone. 
LATITUDE 3°. 


DECL. 


Elong. | H.A. 








AZIMUTH. Begs = eee 


63°| 66°| 69°| 72°| 75°1 78°! 81°] 84°! 87°! 90°| 30] 60-08! 5-39 


DECLINATION. 








9} 2m. | h.m.| h.m.} hm. | hm} h.m.| h.m./ h.m. | h.m.| hem. | 991 62-09| 5-37 
+30 26| 64:10) 5-35 





244 66-11 | 5-33 




















“9 22 | 68-12| 5-30 

26 | 4:24 

24 | 3-37 | 5-04 20} 70-13} 5-27 

ee 18|72:15| 5-23 

20 | 2:37 | 3-10 | 4:08 16} 74:17| 5:17 
14] 76-19| 5-11 

18] 2-14 | 2-39 | 3-16 | 4-45 pe ee een 


16} 1-52 | 2-12 | 2-40 | 3-25 
14] 1-33 | 1-48 | 2-09 | 2-40 | 3-39 1 O} 80-28) 4:51 
[211-14 | 1-26 | 1-42 | 2:04 | 2-40 | 4-08 








82-35 | 4-32 











Le} 
. 

10} 57) 1-06} 1-17 | 1-33 | 1-56] 2-39 6184-53! 4:01 
4187-21 | 3-13 





8] 40| 46| 54] 1-04| 1-19] 1-44 | 2-36 
6} 24] 27] 32| 38| 46] 59] 1-23 | 2-28 AT TRUE 
4l 8] 9} to] 12) 15] 19] 26] 40| 1-42 oo eter “eee 
+2) 8) 9} 10) 12) 15} 19} 25} 37) 1-07) 3-13] 5 | amp. | Dase. 














































































































O} 23| 27| 31| 37| 44] 55| 1-13 | 1-46 | 3-00 | 6-00 o 7 | hem. 
—2]| 39) 45| 52) 1-01) 1-14] 1-32 | 2-01 | 2:55 | 4:52| 8-47] 2) 2-00! 0-0-4 
4| 55) 1-03 | 1-13 | 1-26 | 1-441 2-10 | 2-52 | 4:12 | 7-42 4| 4:00| 0-8 
6 I-11 | 1-21 | 1:34 | 1-51 | 2-15] 2-50 | 3-49 | 5-59 6] 6-00! 1-3 
811-27) 1°40 | 1-56 | 2-18 | 2-481 3-35 | 5-02 8} 8-01) 1-7 
10} 1-44 | 1-59 | 2-19 | 2-46 | 3-25 | 4-30 10} 10-01! 0-2-1 
12| 2-01 | 2-20 | 2-44 | 3-17 | 4-08 | 5-59 1212-01} 2-6 
14] 2-20 | 2:42 | 3-1] | 3-53 | 5-07 141 14-01) . 3-0 
16 | 2-39 | 3-06 | 3-42 | 4:38 16} 16-01| 3-4 
fon 9 INE AE 

1813-01 | 3-32 | 4-19 | 5-58 , 18}18-02| 3-9 
20 | 3-24 | 4:04 | 5-10 20) 20-02| 0-4-4 
2213-51 | 4:43 221|22:02| 4-9 
24| 4:24 | 5-57 24124:02| 5-3 
2615-11 ; 26126-02| 5:8 
28 28128-03; 6-4 
- 30 : 30} 30-03) 0-6-9 








the terms below from those above the true Horizon. 


—- 





give App. Time A.M. for Azimuth on polar side of Prime Vertical. 











AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 

















































































































Zz, 
© LATITUDE 4°. 
e 
Zz 
~ AZIMUTH. 
a 1 fe} ° ° ° fo] ° 
Q 5°) $0°| 15°| 20% 25°| 30°| 35°tieo tees | 50°) 55°| 60 
- m. m. m m. [| h.m.| h.m.| h,m.| h.m.{h.m,} h.m.] h.m. | hm 
+ 30 1 101/20 | 31 | 43 55 1-08 | 1-24| 1:42 12-04 | 2°34 | 3-17 | 5-01 
28 9 | 19 | 28 | 39 50 | 1-02 | 1°16 | 1°32 41-52 | 2-17 | 2°53 | 3-56 
26 B.4297 1 926-4 oes 45| 561 1-08| 1:23} 1-40 | 202 | 2-32 | 3-20 
24 S445: 43 oa a 40| 50| 1-01 | 1:144 1-29 | 1°48 | 2:14 | 2-52 
os oe 7} 13 | 21 | 28 | 36| 45| 54| 1-06] 1-19) 1-35 | 1:57 | 2:28 
~~ 
= 20] 6 | 12 | 18 | 25 | 32| 39| 48) 57] 1-09} 1-23] 1-41 | 2-07 
Can 
418} 5 | 10} 16 | 21 | 27] 34] 41} 50] 1-00/ 1-12 | 1-27 | 1-48 
in 16 4 9 13 | 18 23| 29] 35| 42] 50| 1-00} I-13 | 1-30 
14 4 7 AH 15 19| 24] 29! 35] 42] 50|1:00| 1:14 
12] +3 6 p41 i492 151: 491 Soa eek 33) «391 47) * 58 
10 2 4 7 9 {1 $443 374) Bod 24). 294 395 1:42 
8 l 3 4 6 8 9] Il 14] 16 19| 23] 28 
6 I I 2 3 4 5 6 7 8| 10| I12| 14 
4 * * * * * * * * * * * * 
see 4 ] I 2 3 4 5 6 7 8 10 I] 14 
0 i] 3 4 6 7 9). an 734. WS) 99 | a3 tes 
— 2 2 4 6 9 I! 41 NT 1) Ot 424) 98 | sah) SI 
4 3 6 Te aa 151]. 384% 300 | 2274. 2921-88) 65) 55 
6 4 7441 15 19| 23! 28) 34] 40| 48| 457) 1-09 
8 4 8 | 13 | 18 22! 28] 34| 40] 48| 57) 1-09)| 1-23 
10 - 1240 4 15:4 SO 261 33| 39! 471 56|1-07| I-21 | 1°38 
S [2 6/1! 17 | 23 30| 37!) 45| 5441-05 | 1-17) 1-33 | 1:53 
Bl4]'6) 13 | 20 | 27 | -34) 42) SI) 1-02) 1-13 | 1-28 | 1-46 | 2-09 
3 16 7 | 14 | 22 | 30 38| 47| 57) 1-094 1-22 | 1-38) 1°59 | 2°25 
~ 18 8 | 16 | 24 | 33 42|) 5211-04) 1-16) 1-31 | 1°50 | 2-12 | 2°43 
4 
2 20] 9 | 17 | 27 | 369 46) 58) 1-10} 1-241 1-41 | 2-01 | 2-27 | 3-02 
22 9 | 19 | 29 | 40 51} 1-03 | 1-17 | 1-32 | 1-51 | 2-13 | 2-43 | 3-23 
24°440 4-81 1 32) 48 5511-09 | 1:24] 1-41 | 2-01 | 2:26 | 2°59 | 3-47 
26 1 tt | 22 | 34 | 47 [1-001 1-14) 1-31 | 1-50] 2-12 | 2°40 | 3-18) 4:15 
28:1 12 | 24 | 37 | 50 | 1-05| 1-20} 1-38 | 1-59} 2°24 | 2:55 | 3-38 | 4:51 
30 | 13 | 26 | 40 | 54 | I-10 | 1-27 | 1-46 | 2-09 | 2-36 | 3-12 | 4:02 | 5-56 





Lat. et Dec. étant de noms opposés, la ligne noire sépare 








Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 

















































































































































































































vA =| AT ELONG. 
° LATITUDE 4°, a 
a Q IRlong. | HA. 
vA eek : 
= AZIMUTH. ee ee 
al to} te} fol ° ° ° 'o ° " 
Q | 63°) 66°) 69°| 72°| 75°| 78°| 81°| 84°| 87°) 90°} 30) 60-15 | 5-32 
° hm |hm|hom|hm|hmfbhm)| hm. | hem.| hem | hem, 28162°16)| 5-30 
+30 26164:17| 5:27 
24166:19| 5:24 
28 22 | 68-21 | 5-20 
261 4:13 oe 
24} 3-26 | 4:45 201 70-23! 5°16. 
22 | 2-55 | 3:38 Bes) 
ae 18172:26| 5-10 
201 2-28 | 2:59 | 3-53 16|74:30| 5-04 
“fe Sl 14176-34| 4:55 
18} 2-05 | 2-28 | 3-04 | 4-21 12 178-41 | 4-43 
1611-44 | 2:02 | 2-27} 3-09 
[4] 1-25 | 1:38 | 1-57 | 2-25 | 3-17 1 6).81-50| 4:27 
121 1-06 | 1-17 | 1-30 | 1-50 | 2: 3-33 
Re 8183-04| 4:01 
10} 49| 56) 1-06} I-19 | 1-39] 2-15 6185-31 | 3:13 
81 32| 37] 421 SI| 103] 1-23 | 2-09 A L’Horizon 
GE 16 EAI E21) -25| 31} 39 | 54 |: 1-23 ee otra 
; = : 
4 *% *% * * * * * x x O 1 Amp. i 
+21 {6 18| 21] 24) 30] 37) 49| 1-401] 1-581 4:00 3 
of -m 
O| 31| 36! 4I| 48| S58] 1-13 | 1-35 | 2-14] 3-32! 6-00} OF 0-00! 0-0 
—2] 47| 53) 1-02| I-13 | 1-27] 1-48 | 2-22 | 3-18 | 5-06 | 8-00] 2] 2-00/ 0-0-6 
4} 1-02 | I-11 | 1-22 | 1-37 | 1-57 | 2-25 | 3-10 | 4:29 | 7-04 4) 4-01) Il 
611-18} 1-29 | |-44| 2:02 | 2:27] 3-04! 4:04 | 5-52 61 6-01| 1:7 
8| 1-34 | 1-48 | 2-05 | 2:28 | 3-00 | 3-48 | 5-19 81 8-01} 2:3 
10] 1-51 | 2-08 | 2:28 | 2-56 | 3-361 4-40 1G} 10-01 | 0-2-8 
12] 2:09 | 2:28 | 2-53 | 3-27 | 4-18 | 5:58 12412:02! 34 
14} 2-27 | 2-50 | 3:20 | 4:02 | 5-14 14} 14-02| 4:0 
161} 2-46 | 3-13 | 3-50 | 4:46 16]16-02| 4:6 
181 3:07 | 3-40 | 4:26 | 5-57 18] 18-03| 5:2 
201 3:31 | 4:10 | 5-15 20} 20-03 | 0-5-9 
22) 3°58 | 4:49 22422:03| 6:5 
24) 4-28 | 5-57 24124:04) 7:1 
2615-16 ‘ }26126:04| 7-8 
28 28128-04) 8-5 
— 30 30} 30-05| 0-9-3 








les termes au dessus de |’Horizon vrai de ceux qui sont au dessous. 








donnent l’heure vraie, matin, pour |’ Azimut vers le cOté polaire du Premier Vertical. 
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‘ 
AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 

















z 
3 LATITUDE 5°. 
= 
vs 
~ AZIMUTH. 
= ° ° 'o io] ° ° '° ° 
Q Se $0? | 152) 2 285°| 30° | Sori ae 657150") SS°|.60° t 
‘ m. m. m. m fhm.|hm.|hm|hm{h.m | h.m.| hm.!| hm. 
+ 30 | 10 | 20 | 30 | 4! | 53! 1-06] 1-21 | 1-38] 2-00 | 2-28 | 3-03 | 4-46 
sl 28 {8 127. 1°37 48 | 1-00 | 1°13 | 1-28] 1-47 | 2-12 | 2-46 | 3-46 


9 
8 | 16 | 25 | 33 43| 54)| 1°05) 1-19} 1-36 | 1-57) 2-26 | 3-11 
24 Poi 46 |e 38| 48| 58| 1-10} 1-25 | 1-43 | 2-07 | 2-43 
6 | 13 | 20 | 26 34| 42) S511} 1-02] 1-15 | 1-30) 1-51 | 2-20 



























































3 

be 

2 20) 51/11 | 17 | 23 | 30) 37| 45| 54] 1-05} 1-18} 1-35) 1-59 

ra] - - 

# 181 51 70 | 15 | 20 | 25] 32] 38] 46] 5511-07] 1-21 | 1-40 

4 «16 4 8 1 ae 147 21| 26| 32| 39] 46] 551] 1-07] 1-23 

pg hvs lo 1 ge tis th izl 21: get art Syl 45). sal Ewe 
12 2 5 8 10 13 161 20) 241 291 341 41 51 
10 2 4 5 7 10 12| I4 i771 20| 241 29| 36 
8 I 2 3 4 6 7 B|. 10k #2 14 171 21 
6 0 | i] i] 2 2 3 3 4 5 6 7 
4 0 | [. I 2 2 3 3 4 5 6 

fe eae I 2 3 4 6 7 8 10 12 14 171: ot 
0 2 4 5 7 9 12 $41 971. 201 241 86). 34 

— 2 2 5 %) 104. 43) (64. 20) 23] 28 33) 40) 48 
4 3 Boa) 4 8 17| 21| 251 301] 36| 43| 51| 1-02 
6 4 8 12 16 20| 25| 31| 371 -44| 52|1-03| 1-16 
8 5 9 14 19 24} 30| 36| 44) 52| 1-02) 1-14] 1-30 
10 tae ef] (6 | 22 28| 35| 42) SI11:00| I-12| 1-26 | 1-44 
[2 12 | 18 | 25 | 32! 4o| 4e| 58] 7-091 1-22] 1-38| 1-59 


6 

7 14 2! 28 36 44) 54) 17-05] 1-17 | 1-32) 1-51 | 2°15 
16 7 15 23 31 40 49 | 1-00 | 1:12 9 1-26 | 1-43 | 2:04 | 2-31 

8 ja ee 34 44 55} 1:06 | 1:20] 1-35 | 1-54 | 2:18 | 2°49 








20 9 | 18 | 28 | 38 48 | 1-00 | 1-13 | 1:27} 1-45 | 2-06 | 2-32 | 3-08 


Unlike Latitude. 
= 








22 4 10 | 20 | 30 | 4i 53 | 1-05 | 1-19 | 1-351 1-54 | 2-18 | 2-47 | 3-29 
24 4-7) 211 33 | 4% 57 | I-11 | 1:26 | 1°441.2-05 | 2:31 | 3-04 | 3-52 
26 | I! |-23 | 35 | 48 | 1-02| 1-17) 1-33 | 1-531 2-16 | 2-44 | 3-22 | 4-20 
28 | 12 | 25 | 38 | 52 | 1-06} 1-23} 1-41 | 2-02 | 2-27 | 2-59 | 3-43 | 4-55 









































— 30} 13 | 27 | 4I | 56 | 1-12) 1-29 | 1-49 | 2-121 2-40 | 3-16 | 4-00 | 5-55 





Latitude and Declination being unlike, the black line separates 





Wher Lat. and Dec. are of the same name, the terms below the black line 








10 i 








AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 































































































































































































Zz 3 | At Etone. 
° LATITUDE 5°. a 
g Q |Elong.| H.A. 
Z | 
= AZIMUTH. yee thm 
[I oO f°] ° ° ‘° ° ° ° 
AQ | 63°| 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°| 90°} 30, 60-23) 5-25 
o {hm | hm|hm|hm.|hmjphm | hm} h.m,| hm. | hm | 9g/62-25| 5-22 
+30 26 |64:27| 5:19 
ees 24166:30| 5-15 
28 
22168-33| 5-10 
261 4-0! 
24} 3-18 | 4-27 20) 70-37| 5-04 
221 >. : 
a46,| Se 18|72-41| 4-58 
20} 2-19 | 2-48 | 3:37 16174:47| 4-49 
18 14176-54| 4-38 
1-56 | 2-18 | 2-50 | 3-57 12179-05|. 4-23 
16} 1-35 | 1-52 | 2-15 | 2-52 
1441-16 | 1-28 | 1-45 | 2-10 | 2-56 10181-20| 4-01 
12} 58\4- 1-19 | 1-36 | 2- 3-00 Senger: 
riche <3 8183-45| 3-26 
IO} 41) 47| 55|1-06| 1-224 1-51 6186-41| 2-15 
AT TRUE 
8] 24] 28] 32| 38| 47] 1-01 | 1-28 | Hoxrzon. 
6 8 Ce Bee # (3) 45% §9} 26} 43 9 
4) 8] 9] 10} 12] 15] 19] 25] 35) 1-03} 2-38] Q Amp. | Dasc. 
2h 23) 271.3! 36| 44] 54]/ I-11 | 1-39 | 2-36 | 4:26 oy Bee 
O}| 39! 44] 51/|1-00| 4-42] 1-29 | 1-55 | 2-39 | 3-56|6-00-| OF 0-00| 0-0 
—2) 54\ 1-02) I-11 | 1-24} 1-40] 2-04 | 2-40 | 3-38 | 5-16 | 7:34] 2] 2-00) 0-7 
411-10 | 1-20 | 1-32 | 1-48 | 2:09] 2-40 | 3:26 | 4-42 | 6-48|9-22] 41 4-01| 1-4 
E] 1-26 | 1-38 | 1-53 | 2-13 | 2-391 3-18 | 4:17 | 6-00 6} 6-01| 2-1 
8] 1-42.| 1-56 | 2-15 | 2-38 | 3-11] 3-59 | 5-18 8] 8-02| 2-8 
10] 1-58 | 2-15 | 2-37 | 3-06 | 3-46] 4-49 10110-02| 3-5 
12} 2-16 | 2-36 | 3-01 | 3:36 | 4:27] 5-58 1211/2-03| 4-3 
14} 2-34 | 2-57 | 3-28 | 4:10 | 5-20 14114-03| 5-0 
16) 2-53 | 3-20 | 3-57 4:52 16116-04| 5-8 
185 3-14 | 3-46 | 4-32 | 5-57 18118-04| 6-5 
20} 3-37 | 4-17 | 5-20 20} 20-05) 7-3 
22) 4:03 | 4:54 22122:05| 8-1 
2414-35 | 5-56 24424-06| 8-9 
264 5:19 26426-06| 9-8 
28 28128-07| 10-7 
- 30 30) 30-08) 11-6 
the terms below from those above the true Horizon. 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
Cc II 





AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





Te si 

















































































































e 
S LATITUDE 6°. 
g 
vA 
= AZIMUTH. 
io) 
Q 5° 1 10°; 15°| 20°, 25°| 30°| 35°| 40°; 45°| 50°) 55°| 60° 
. m. m. m m. | h.m|hm.| hm.|h mihm|hm/|hm.! hm. 
+ 30 9 | 19 | 29 | 40 5111-03 | 1-18 | 1-351 1-55 | 2-23 | 3-03 | 4-31 
28 9.1547 1°26 | 36 46| 57\1+10\ 1-251 1-43 | 2-06 | 2-39 | 3-36 
26 @ | 15 }2@3 }232 41} 51| 1-02} 1-16) 1-32 | 1-52 | 2-19 | 3-02 
24 Fer 14 (ee) 4 ee 36} 45} 55| 14-071 1-21 | 1-38 | 2-01 | 2-35 
See 6 | 12 | 18 | 25 32} 40| 49| 5811-10) 1-25|1-44| 2-12 
a 
B20] 5| 10 | 16 | 22 | 28| 34] 42] solr-or|s-13| 1-29} 1-51 
_ 18 4 9 | 13 | 18 23| 29| 35| 43) SI\ 1-01 | 1-15) 1-33 
~ 16 4 7 ta 15 19| 24} 29] 35] 42| 50) 17-01/ 1-15 
41413] 6] 91 121 15| 19| 231 28] 33| 40| 48| 59 
12 2 4 7 9 ME 964174 4 BS 80 bi 
10 I 3 4 6 8 91 ti| 141 86] 19| 23] 29 
8 ! | 2 3 4 5 6 7 8| 0] f2| 14 
6 ¥* * *% * * * * * * * * * 
4 I 1 2 3 4 5 6 7 8} 10| JI| 44 
pe QD ea ee a a 6 981 23 1: 27 
0 2 4 6 9 ft | 14| 17| 20] 24| 28| 34] Al 
— 2 3 6 >| 42 4°98) 221: O71) 321: Sal esi SS 
4 3 74 44-1 A5 19| 23] 28| 33] 40|° 47| 571) 1-08 
6 4 S12 NF D2| 28| 33| 40] 48| 57) 1-08| 1-22 
8 e170.) 15 1:20 26| 32| 39| 47) 5611-06) 1-20| 1-36 
10 ee B | 17 | 23 30| 37) 45| 5411-04) 1-16) 1-31 | 1-51 
cs [2 6 | 13 | 19 | 26 34| 42| S51\ 1-01} 1-12] 1-26 | 1-43 | 2-06 
B14 Pu 4k 1 22 1 29 38| 47) 57) 1-081 1-21 | 1-37 | 1-56) 2-21 
KG 16 O16 | 24 | 33 42| 52) 1-03} 1-15} 1-30 |-1-47 | 2-09 | 2-37 
» 18} 9 | 17 | 26 | 36 | 46) 57] 1-09 | 1-23} 1-39 | 1-58 | 2-23 | 2-55 
a4 
x 20 9 | 19 | 29 | 39 50} 1-02 | 1-15 | 1-31} 1-48 | 2-10 | 2-37 | 3-13 
22110 | 20 | 3! | 42 54\ 1-07 | 1-22 | 1-39 | 1-58 | 2-22 | 2-52 | 3-34 
24111 | 22 | 34 | 46 59| 1-13 | 1-29 | 1-47] 2-08 | 2-35 | 3-09 | 3-57 
26 | 12 | 24 | 36 | 49 | 1-03) 1-19 | 1-36 | 1-56} 2-19 | 2-48 | 3-27 | 4:24 
28 | 13 | 26 | 39 | 53 | 1-08| 1-25) 1-43 | 2-05] 2-3] | 3-03 | 3-47 | 4-58 
— 30 | 14 | 27 | 42 | 57 11-13 | 1-31) 1-51 | 2:15] 2-431 3-19 | 4-11 | 5°54 
Lat. et Dec. étant de noms opposés, la ligne noire sépare 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 














g LATITUDE 6°. B ila ne 
< Q |Elong. | H.A. 
Z 

= AZIMUTH. Peg tee 
A | 63°| 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°| 90°|30| 60-33] 5-18 








2 h.m.| h.m|h.m.| h.m.| hom [h.m,| h.m.| h.m.| hem. | hem. | 289162-36| 5-14 
+30 26|64-39| 5-10 
24166°43| 5:05 











28 

22168-48| 5-00 
26 | 3-49 3 ERs 
24) 3:07 | 4-09 20) 70-53} 4°53 
22) 2-36 | 3-13 Maes, 


18|73-00| 4-45 
20] 2-10 | 2-36 | 3-21 16|75-08| 4-34 
14|77-20| 4-20 
12|79:35| 4-01 











14] 1-08 | 1-18 | t-33 | 1-55 | 2:33 10] 81-59) 3-34 




















































































































8184-42| 2-47 
10) 32| 37! 44] 52) 1-0511-26| 2-16 
A L’Horizon 
SE. 161s (61s hie 2546 31 41> 564 1-44 Ms Be aes 
6] * % a S * * # % * « | Diff. 
: Q | Amp. Asc. 
41 16] 18} 21| 24| 29] 36| 481 1-07 | 7-48 | 3*13 
+2) 31| 35| 41] 48| S81) I-11 | 1-32 | 2-05 | 3-04] 4-42 oY do 
O} 46] 53] FO | P11 | 1-251 1-45 | 2-14| 2-59 | 4-13 | 6-00] OF 0-00 0 
— 211-02] f-10| 1-21 | 1-35 | 1-53] 2-18 | 2-56 3-54 | 5-23| 7-18] 2] 2-01] 0-8 
41 1-17 | £28) f-41 | 1-58 | 2-21 | 2-53 | 3-40 | 4-51 | 6-39 | 8-47] 4] 4-01] 1-7 
6 | 1-33 | 1-46 | 2-02 | 2-23 | 2-50] 3-29 | 4:27 | 5-59 | 9-27 61 6:02] 2:5 
8] 1-49 | 2-04 | 2:23 | 2-48 | 3-22 | 4-09 | 5-23 | 7-42 81 8:03! 3-4 
10] 2-05 | 2:23 | 2-46 | 3-15 | 3-561 4-56 | 6-44 £0} 10-03) 4-2 
12] 2-22 | 2-44 | 3:08 | 3-44 | 4-34] 5-57 12|12-04| 5-1 
14] 2-40 | 3-04 | 3-35 | 4-18 | 5-23 ) 14114-05| 6-0 
16} 2-59 | 3-27 | 4-04 | 4:58 | 6-55 16]16-05| 6-9 
18] 3-20 | 3-53 | 4-38 | 5-56 #8} 18-06} 7-8 
20} 3-43 | 4:22 | 5-23 20) 20-07| 8-8 
221 4-09 | 4-59 ; 22122:08| 9:7 
24) 4-40 | 5-55 24124-08| 10-7 
26 | 5-22 ; 26 126-09] 1i-8 
28 28128-10| 12-8 
- 30 30} 30-11 | 13-9 

















les termes au dessus de |’Horizon vrai de ceux qui sont au dessous. 





donnent l’heure vraie, matin, pour l’Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 













































































B LATITUDE 7°. 
is 
< 
vA 
5 AZIMUTH. 
v0 
ra 5° | 10°| 15°) 20°) 25°) 30°| 35°| 40°) 45°; 50°; 55°| 60° 
: m m. m. m. | h.m.{h.m.| hm.| hm.}hm.| hm | h.m./| hm. 
+ 30 9 | 18 | 28 | 38 49 | 1-01 | P15 | FBR PEST | 2-87 | 2°56 | 4-17 
28 8 | 16 | 25 | 34 44\ 55\1-07| 1-211 1-39 | 2-0f | 2-32 | 3-26 
26 7.1 15: } 22:5 a0 39| 491) 59) 7-12] 1-27) 1-45 | 2-12 | 2-53 
24 6 1.93: 4590: ey 34| 43] 52) 1-03} 1-16) 1-33 | 1-54) 2-26 
la ek 6/1 1743.23 30| 38| 45| 5511-06 | §-20| 1-38| 2-04 
ow 
= 20 5 | 10 | 15 | 20 26| 32| 39] 471 56| 1-08} 1-23} 1-43 
3 
418] 4] 8 | 12] 47] 22| 27| 33| 39] 47| 56| 1-09] 1-25 
~ 16 3 6 10 14 171. 221° 261° 321 38| 45|  55| 1-08 
el 14 3 5 8 | 10 13 17) 201% S41 © 291 1 esl 42} S52 
12 2 4 5 7 9} Sot  HAt CITE SET Ces 1 901 36 
10.1 ob bee all> we bearl el gol sae) ast gel 8 
8 0 1 ! i alice 3 3 4 5 6 7 
6 0 { I I 2 2 3 3 4 5 6 7 
4 { 2 3 4 6 8) ob 92 154!) A771 2I 
+ 2 2 4 5 7 9 I 14 171 201° °241' 28). 34 
0 2 5 7. 1°90 13| 16| 20] 23] 28] 33| 39| 48 
— 2 3 6 10 13 17) 241) 328'1°<304' 361 421° 5412-01 
4 4 8 | 12 | 16 20| 25) 31| 37) 44) 52] 17-02) 1-15 
6 5 9 | 14 | 19 24| 30| 36] 43] 52/| 1-011] 1-13] 1-28 
8 5 | 11 16 | 22 28| 35| 42| 5041-00) f-11 | 1-25 | 1-42 
10 64. 12°) 18,4:25 32| 39| 48] 5641-08] 1-21 | 1-37| 1-57 
3S 12 7 | 13 | 20 | 28 35| 44) 53) 1-04) 9-161 7-31 | 1-49) 2-11 
8 14 Pa 9S> 4 23° 1781 39| 49] 59! F-4141-25 | 1-41 | 2-01 | 2-27 
3 16 rae ae eee ee 7 43| 54) 17-05) 1-181 4°33 | 1-52 | 2-14 | 2-43 
o 9 | 18 | 27 | 37 | 48| 59) 1-12| 1-26] 1-42 | 2-02 | 2-27 | 3-00 
PA” ppc Sema Pe aE 
c 20 | 10 | 20 | 30 | 40 52|1-04| 1-18 | 1-341 1-52 | 2-14 | 2-421 3-19 
22110 | 21 | 32 | 44 561 1-10| 1:24) 1-42 | 2-02 | 2-26 | 2-57 | 3-39 
241 | 23 | 35 | 47 |1-01)1-15| 1-31 | 1-501 2-13 | 2-39 | 3-83 | 4-02 
26 | 12 | 24 | 37 | SI 41-05) 1-21 | 1-38 | 1-59] 2-24 | 2-52 | 3-31 | 4-28 
28 | 13 | 26 | 40 | 54 11-10] 1-27)| 1-46 | 2-08 | 2-34 | 3-07 | 3-51 | 5-01 
— 301 14 | 28 | 43 | 58 | 1-15 | 1-34) 1-54 | 2-18] 2-46 | 3-23 | 4-15 | 5-52 









































Latitude and Declination being unlike, the black line separates 





When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














2 | Ar Exonc. 
g LATITUDE 7°. a 

< = E'ong.| H.A. 
Zz 

| AZIMUTH. oe eee ae 
A | 63°| 66°| 69°| 72°| 75°| 78°| 81°| 84°| 87°| 90°) 3060-45) 5-11 











>| 2m. | bm. | hm. | hm. | hm. h.m.|h.m.|h.m.| hem. | h.m. |] 28462-49| 5-07 
+30 . 26164:54| 5-02 
241466°59| 4:56 








28 

22169:06| 4:49 
26 | 3-36 
2412-56 | 3-51 20}71-13| 4-41 





22) 2-2 . . ; 
2:26 | One 18173-23| 4:31 


20) 2-01 | 2-25 | 3-05 16475-35| 4:19 
14}77-51| 4:01 
12180-14| 3-40 








18] 14-38 | 1-56 | 2-22| 3-11 
16} 19-18) 1-31 | 1-55 | 2-18 | 3:06 





14) 5911-08) 1-21} 1-40 | 2-11 1 0)82-50| 3-03 









































































































































PRES 8'86-07| 1-56 
10} 24) 28) 33] 39] 4811-03/ 1-34 

AT TRUE 
81 8| o| tl) 13] 5] 20| 27] 4 i Pereen: 
6 8 9| 40] 12 15) 19} 24] 35| 1-01 | 2-05 B Felis, SS 
4) 23| 27] 31] 36] 43] 53| 1-091 1-35| 2-21 | 3-41 Y 

+ 2) 39| 44] Si} 59) 7-011 1-27, 1-50 | 2:27 | 3:26 | 4:54 ° orlh. m. 
O} 54/1-01| 1-10 | 1-22 | 1-38] 1-59 | 2-30 | 3-17 | 4-27 | 6-00} O} 0-000 -0-0 

— 211-09 | 1-18 | 1-30 | 1-45 | 2-05 | 2-32 | 3-10 | 4:07 | 5:-27| 7:06] 2] 2:0f| 1-0 
4}-1-24 | 1-36 | 1-50 | 2-08 | 2-32 | 3-05 | 3-52 | 4:59 | 6-33 | 8-19} 4] 4:02) 2-0 
6] 1-40 | 1-53 | 2-11 | 2-32 | 3-01 | 3-40 | 4-36 | 5-59 | 7-53 | 9:55] 6] 6°03) 3-0 
811-56 | 2-12 | 2-32 | 2-57 | 3-31. | 4-18 | 5-27 | 7-17 81 8-04) 4:0 
10] 2-12 | 2-30 | 2-53 | 3-23 | 4-04! 5-02 | 6-35 10] 10-05\0 -5-0 
12) 2-29 | 2-50 | 3-17 | 3-52 | 4-41 | 5-57 12}12:06| 6-0 
-141 2-47 | 3-11 | 3-42 | 4:24 | 5-27 14]14:06| 70 
1643-05 | 3-33 | 4-16 | 5-03 | 6-21 16416:07| 8 i 
18] 3-26 | 3-59 | 4:43 | 5-56 18} 18-08) 9-3 
20} 3-48 | 4-27 | 5-26 120} 20-09/0-10-2 
221 4:13 | 5-02 | 6-49 22122-10|. 11-4 
24) 4:44 | 5-54 24424-12| 12-5 
26 | 5:24 26426-13) 13-7 
28 28}28-14| 15-0 

—- 30 30}30-15\0-16°3 








the terms below from those above the true Horizon. 





give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














































































































Zz 
5 LATITUDE 8°, 
< 
a 
- AZIMUTH. 
3] 
Q 5° | 10°| 15°| 20°] 25°| 30°| 35°| 40°] 45°| 50°| 55°| 60° 
x m. m. m. h.m.{h.m.| h.m.| h.m.}| hem. f hem | h.m | h.m./| hm. 
+ 30 9 | 18 | 27 36] 47| 58) 1-12) 1-271 1-46 | 2-11 | 2-48 | 4-03 
28 8 | 16 | 24 33] 42| 52| 1-04) 1-17] 1-34) 1-55 | 2-25 | 3-16 
26 7114 1 I 29] 37| 46| 56/108] 1-23} 1-41 | 2:05 | 2-43 
24 6) 42 ae 25] 33] 40| 49|] 458] 1-121 1°27) 1-48 | 2-18 
g 22 S 124s 16 22) 28| 35| 42] SI} 1-02) 1-15 | 1-31 | 1-55 
a | 
= 20 4 9 14 19] 24] 30] 36| 43] 52| 1-03) 1-16) 1-35 
a 
a IG1o44>7 1a 15} 20! 24| 30] 36] 43] S51 \1-92) 1-17 
9 16] 3 6 9 12] 161 19| 23] 28] 34] 40! 49! 1-00 
I4] 2 4 7 91 12) 1§6| J7| 234 25) 30! 36| 44 
[2 I 3 4 6 8 9} Il 144 16| 20| 24| 29 
10 I 2 2 3 4 5 6 *§ eee FM Bee as eae 
8 * * * *% % * * * * * * * 
6 | | 2 3 4 5 6 7 Bi 901: 2! 14 
4 I 3 4 6 7 eae © 98146 | 49) 323 1) 27 
+ 2 2 4 6 9] Jl $4) -171 204 24] 28| 34) 4! 
01: 3 6 9 $24 251 981. 522) B70 B24) 88) SF 1 284 
— 2 2 741-94 14] 19| 23] 28] 33] 40| 47| 46! 1-08 
4 4 8 | 13 17] 22] 28] 33| 40] 47] 56/1-07| I-2/ 
6 5 | 10 | 15 20] 26| 32! 39| 47] 55|1-06| 1-18) 1:35 
8 61 11 17 23} 30| 37| 45| 45341-03| 1-15 | 1-30} 1:48 
10 6 | 13 | 19 261 33| 41! 450) 1-00] 47-12} 1-25 | 1-42 | 2-03 
3 12) 7 | 14 | 21 | 29) 37] 46| 56| 1-07) 4-20] 1-35 | 1-54 | 2-17 
Se i’ 8 \16 1 24 32) 4I| SI| 4-02) 1-141 1-28} 1-45 | 2-06 | 2-32 
5S 16) 8 | 17 | 26 | 35] 45| 56! 1-08] 1-21] 1-37 | 1-56 | 2°19 | 2-48 
2 18 9 | 19 | 28 38] 49| 1-01 | 1-14) 1-29] 1-46 | 2-07 | 2-32 | 3-05 
5 20110 | 20 | 31 42] 53| 1-06 | 1-20} 1-36] 1-55 | 2°18 | 2°46 | 3-24 
221 44 122 4 38 45) 58) 1-12) 1-27| 1-45] 2:05 | 2-30 | 3-01 | 3-44 
24 4:42 47-303 1°36 48} 1-02 | 1-17 | 1-34) 1-51 12-15 | 2:43 | 3-18 | 4-06 
261 12 | 25 | 38 52] 1-07 | 1-23 | 1-41 | 2-02 | 2-26 | 2-56 | 3°35 | 4-32 
26/4 :43.4°27 | 41 56} 1-12)| 1-29} 1-48 | 2:11 | 2-37 | 3-11 | 3-55 | 5-04 
— 30] 14 | 29 | 44 | 1-00] 1-17| 1-35) #-56| 2-201 2-50 | 3-27] 4:18 | 5-51 
Lat. et Deo, étant de noms opposés, la ligne noire sépare 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 













































































































































































Zz +) | Ar Etone. 
° LATITUDE 8°, 9 
< Q |Elong. |H.A. 
5 AZIMUTH, ier the me 
Q | 63°| 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°| 90°}30) 60-59| 5-04 
; h.m.| h.m, | h.m. | h,m.| h.m.[h.m.}| h,m.|/h.m. | h.m.| him. |28163-05! 4°59 
+30 26165-11| 4-53 
24167:18| 4:46 
28) 4-41 22169-26| 4-39 
26 | 3-23 
24| 2-45 | 3-34 20|71-37| 4-29 
2212-16 | 2-47 | 3:54 “inne cA 
201 1-51 | 2:13 | 2:48 16176-06| 4:03 
14178-28| 3-43 
18] 1-29 | 1-45 | 2-08 | 2-49 12|81-02| 3-)4 
1611-09 | 1-21 | 1-36} 2-01 | 2-51 
[4] 50| 58|1-09| 1-24| 1-50} 2-53 1 0). 83-59' 2-29 
12) 33) 38| 44] 531] 1-07]41-31| 3-01 
A L’Horizon 
POE 16}. 18). 220 5 26). 324: SP] 58 Vita. 
=| 
8| « # * * x * * * % *« 13 
6] 16] 18| 21| 24| 29] 36) 47) 1-06] 1-40} 2-479 | Amp, | Dif 
4] 30| 35} 41} 48) S74 1-J0| 1-29| 1-58 | 2-46 | 4-01 
+ 2] 46} 52} 1-00} 1-10} 1-23} 1-42 | 2:08 | 2-46 | 3-44| 5-02 or m. 
O} 1-01 | 1-09 | 1-20 | 1-33 | 1-50 | 2-13 | 2-45 | 3-32 | 4-37| 6-00] O| 0-0 | 0-0 
— Q) 1-16 | 1-26 | 1-39 | 1-55 | 2:16} 2-44 | 3:23 | 4:18 | 5-31 | 6-58] 2] 2-01} 1-1 Ff 
411-33 | 1-44) 1-59 | 2-18 | 2-4313-16| 4:02|5-05 | 6-28|7:59] 4] 4:02] 2-3 
6] 1-47 | 2-01 | 2:19 | 2-41 | 3-J0 13-50 | 4:°44| 5:57|7-35|9:13] 6] 6:04) 3-4 
8] 2-02 | 2:19 | 2:39 | 3-05 | 3:40} 4-26 | 5-30| 7-04] 9-15 8] 8:05) 4:5 
10} 2-18 | 2-37| 3-01 | 3-31 | 4-111 5-07 | 6:29 10) 10-06| 5-7 
[2] 2-35 | 2-57 | 3:24 | 3:59 | 4°471 5-57 | 8-32 12112-07| 6:8 
14) 2-53 | 3-17 | 3-49 | 4-30 | 5-2917-18 141|14-:08| 8-0 
1613-11 | 3-39 | 4:J6 | 5-07 | 6-30 16116-10| 9-2 
18) 3-31 | 4:04 | 4:48 | 5-55 18} 18-11 | 10:5 
20 | 3-53 | 4-32 | 5-28 20) 20-12) 11-7 
22) 4:18 | 5-06 | 6:34 22122-14/ 13-1 
24] 4:47 | 5-53 24) 24-15| 14+4 
26 | 5:26 ] 26126-16| [5-7 
28 | 6-43 281|28-18| 17:1 
4 
- 30 _ 130) 30-20) 18-6 














les termes au dessus de 1’Horizon vrai de ceux qui sont au dessous. 











donnent VYheure vraie, matin, pour l’ Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





















































































































































Zz r 

g LATITUDE 9°. — ' 

& 

< 

Zz : 

= AZIMUTH. 

& '° oO ‘°o ° 3° ° ° 'o ° 

Q 5° 1 10°, 15°; 206% 25°| 30°| 35°; 40°; 45°| 50°; 55 60 
~ m. m. m | hm{[h.m.| bh.m.| h.m.| h.m-}|h.m/|h.m/|hm.| hm. 

+ 30] 8] 17 | 25 | 35] 45] 56| 1-09! 1-23 | f-42 | 2-05 | 2-40 | 3-49 ‘ 
28 7 | #8 | 23 31} 40} 50|F-Of | 1-14] £-29 | 1-50 | 2-48 | 3-05 : 
26 7 \ 13 1-20 271 35| 44| 53) 4-05| F-18| 1-35 | 1-58 | 2-34 3 

_ 24] 6 | WF] 18 | 24) 31] 38) 46} 56] #-07| 1-22] 1-41 | 2-09 : 

3 22] 5 | 10 |] 15 | 20] 26| 32] 40] 48| 57] 1-09) 1-25 | 1-47 : 

ci 40°, 4) 6) f2.| 470 22| 27): 393) 40] 48| 57) (ICL rer q 

2 8) 3 | 7] 00 | #4} 4a] 22) 27| 32] 38| 46] 56| 1-09 ; 

m6 Fe 6 Ot I hl) 17) BO). a5) a9) as) BSE ae ; 
4,2) 4] 6 FL 10) 92) OP OF) er |: 25. 30 to 4 
24 7 2 8 Oey OF. a 0d Fe ea PB ee 4 
(Os oO) 44. 8 é e AN fe Ate Fe B Meek § 1 
eT os ow Bie a ae a Oe Re 
6 J 2 3 4 6 7 Si 01 Fei ye 7 ae 
4 2 4 5 7 9| #21 4| 71 20| 24) 28) 34 

+ 2 2 5 7 Hol 43| 16 19; 23) 28) 33| 39) 47 
0 3 6 | 10 13] #47) 2'| 25| 30] 36| 42| 50\| 1-01 

ee TO Ae a BE 20). FST) Bot AS): SS | FOr sts i 
4 5 9 | {4 19} 24| 30): 36| 43] SH\t-01| t-#2| 1-27 7 
6 5 | 41 16 221 28| 34] 42| 50| 59) 1-10)| f-24| 1-4! 

8 6 42 4 ¥8 251 3f| 39| 47| 456)1-07)| 1-20| #35 | 1-54 
LO 7 | 13 | 20 | 28] 35) 43| 53] 1-03] FI5| 1-29 | 4-47 | 2-08 

& 12 7 195 | 22 31] 39] 48| 59] 1-10] F-23| 1-39 1:58 | 2°23 

EB Il4] 8 | 16 | 25 | 34] 43) 53) 1-04] 1-17) 1-32) 1-49 | 2-11 | 2-38 

4 16 9 | 18 | 27 37] 47| 58)\1-f0| 1-24] 1-41 | 2:00 | 2-23 | 2°54 

2 18 | fo | 19. | 29 | 40] 51 | 1-03) 1-17] 1-32] 1-50 | 2-11 | 2-37 | 3-10 

e 20 | 10 | 21 | 32 43] 55} 1-08 | #-23| F-40] $°59 | 2-22 | 2-5] | 3-28 
22 ttf: a2 + 464 59|f-14| 1-30 | 1-47] 2:08 | 2-34 | 3-06 | 3-48 
24 eh 4k 1 37 50} 1-04| 1-19 | 1-36 | 1-56] 2°19 | 2-46 | 3-22 | 4:10 
26 | 13 | 26 | 39 53] 1-08 | 1-25 | 1-43 | 2-04 | 2-29 | 3-00 | 3-39 | 4:35 
28 | 14 | 28 | 42 57} 1-13 | 1-31 | 1-58 | 2-14] 2-41 | 3-14 | 3-59 | 5-06 

— 30] 15 | 29 | 45 | 4-01} 4-18 | 1-37 | 1-59 | 2-23 | 2-53 | 3-30 | 4-21 | 5-50 

Latitude and Declination being unlike, the black line separates 
When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











































































































































































































z J | Ar Etonc. 
Q LATITUDE 9". - 
3 © [Elong| H A. 
: AZIMUTH. ajo 7 | hem. 
6 | 63°! 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°| 90°30] 6I-16| 4-56 
y h.m,.| h.m.| h.m.| h.m.| hm. | hem. | h.m.| hem. | hm. | hm. 1 29163-22| 4-5] 
+30 26| 65°30! 4-44 
24167°39| 4-37 
28) 4-12 22|69-51| 4-28 
26 | 3-10 
24] 2:34 | 3:17 20) 72-04) 4:17 
22 | 2-06 | 2-34 18174-21| 4-03 
20} 1-41 | 2-01 | 2-32 | 3-59 16} 76°43) 3-46 
14179-14| 3-22 
18] 1-20 | 1-34 | 1-54 | 2-28 12} 82-02) 2-47 
16} 1-00 | 1-10 | 1-24 | 1-44 | 2-22 : 
| 4] 42) 48| 57) 109] 1-291 2-10 10385-37' 1:44 
12] 25| 28| 33| 40] 49117-05| 1-42 
: A 
fOr 8) or ik 42 feb dol al) ke AL fioeaon. 
. | 
8 8 Ol yo lab Ist 8) 2a “os 961 1S0R 
6] 23| 27| 31] 36| 43) 53] 1-07] 1-31] 2-10] 3-14)9 | 4 | dase 
4] 38| 441 50| 59] 1-10] 1-25 | 1-46] 2-18 | 3:07) 4:15 
+ 2) 53) 4-01) [+10 | 1-21 | 1-361 1-55 | 2-23 | 3-02 | 3-57 | 5-09 BaP 
O07 1-08 | 1-17) 1-29 | 1-43 | 2-01 | 2-25 | 2-59 | 3-44 | 4-46 | 6-00] O} 0-000- 0-0 
— 211-23 | 1-34 | 1-48 | 2:05 | 2-27] 2-55 | 3-34| 4:27| 5:34] 6-51] 2] 2-01] 1-3 
4} 1-38 | 1-51 | 2-07 | 2-27 | 2-53 13-26 | 4:11 | 5-10 | 6-24 | 7:45] 4E 4:03) 2:5 
6] 1-53 | 2-08 | 2-27 | 2-50 | 3-191 3-58 | 4-50 | 5-58 | 7-21 | 8-46] 6] 6-05} 3-8 
8} 2:09 | 2-26 | 2-47 | 3-13 | 3-47] 4-32 | 5°33 | 6-54| 8-35 |10-10] 8} 8-06) 5:1 
10} 2:25 | 2-44'| 3-08 | 3-38 | 4-18 15-11 | 6-24| 8-15 10} 10-08\0° 6-4 
12} 2-41 | 3-03 | 3:30 | 4:05 | 4-511 5-56 | 7-39 12]12:09| 7:7 
1442-58 | 3-23 | 3-54 | 4-35 | 5-3117-01 [4114-11] 9-0 
1643-17 | 3-45 | 4-21 | 5-10 | 6-25 16} 16:12) 104 
18} 3:36 | 4-09 | 4-52 | 5-53 18] 18-14) 11-8 
20} 3:58 | 4-36 | 5-29 | 6-25 20} 20-16,0-13-2 
221 4:22 | 5-08 22422-18| 14-7 
24) 4:51 | 5-52 : 24124:19| 16-2 
261 5:27 26126-21| 17-7 
28} 6-29 28128-23| 19-3 
L 30 30} 30-25/0-21-0 

















the terms below from those above the true Horizon. 





give App. Time a.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 

















































































































A 
iS) LATITUDE | 0° 
» 
A 
= AZIMUTH. 
Q 
Q 5°} 10°; 15°) 20°) 25°; 30°); 35°) 40°: 45°) 50°; 55°); 60° 
i m. m. mihmihmijhmihmsihmiphm| hm! hm | hm. 
+ 30 B.1-16 | 26 331 43| 53) 1°-05| 1-201 1-37 | 2-00 | 2-33 | 3-35 
28 7 154% 122 291 38) 47) 58)| 1-10} 1-25 | 1-44) 2-10 | 2-54 
26 6 1-42 \49 26) 33) 4iI| 50|1-01 | 1-14) 1-30) 1-51 | 2:24 
24 5 \ 11 16 221 29| 35| 43) 5241-03| 1-16) 1-34) 2-00 
3 22] 4/1 9 | 14} 19] 24) 30) 36) 44] 53/1-04| 1-18] 1-38 
o 
i204) 41 7 | at) AS] 20) 25): 30| a6, 43) $2) 1-03) 8N9 
rast 
. is) 6 9 | t21 16| 19) 24| mel 24| 411 60) 30 
a 16 2 4 7 91 I2| 14) 481 at] 25) 30) 36) 45 
14 l 3 4 6 8) 40): 224 sel 471 20) .24)\ 288 
12 I l 2 3 4 5 6 7 ei 401 421 48 
10 * * * * * * * * * * * * 
8 | I 2 3 4 5 6 7 Bi 4p} 4 14 
6 I 3 4 6 “ Bee S| $31 46| 491 231.27 
4 2 4 6 9} fT 444437) (B0t BA| 28) Be) 
ee 3 6 9 $22 648) AB 22) B74 221° Bei as 1 Ss 
0 3 at BE 14] 19| 23| 28] 33] 39| 47| 56) 1-07 
— 2 4 8 | 13 17] 22| 27| 33] 40] 47| 456) 1-07} 1-20 
4 So 1 as 201 26| 32} 39) 464) 55| 1-05) 1-18} 1-33 
6 ie 17 231 30| 37| 44) 5341-03) 1-15) 1-29| 1-46 
8 Si te.a “49 26) 33) 4I| 50\| 1-00] 1-1 | 1-24) 1-40 | 2-00 
10 7 | 1412] 291) 37) 46) 55| 1-064 1-191 1-34| 1-51 | 2-14 
S 12 8 15. 1:94 32] 4I| S51| 1-01 | 1-13] 1-27 | 1-43 | 2-03 | 2-28 
BI4 |) 8 | 17 | 26 | 35) 45) $5) 1-07) 1-20] 1-35 | 1-53 | 215 | 2-43 
s 16 9 | 18 | 28 38} 491 ]-00| 1-13 | 1-27] 1-44 | 2-04 | 2-28 | 2-59 
~ 1 B.AGD.A799. | 30 41] 53) 1-05 | 1-19 | 1:35] 1-53 | 2-14 | 2-41 | 3-15 
wd esas 
A: 90 1 te 21 1388 44) 57| 1-10) 1-25 | 1-42] 2-02 | 2-26 | 2-55 | 3-33 
22 1-11 123 | 33 48} 1-01 | 1-16 | 1-32 | 1-50} 2-12 | 2:37 | 3-10 | 3-52 
24 4:42 2205 1°38 5141-06 | 1-21 | 1-39 | 1-59} 2-22 | 2-50 | 3-26 | 4:14 
26 1 J3 | 26 | 40 55} 1-10 | 1-27 | 1-46 | 2:07] 2-32 | 3-03 | 3-42 | 4-38 
28 | 14 | 28 | 43 5841-15 | 1-33 | 1-53 | 2:16] 2-44 | 3-17 | 4:02 | 5-08 
— 30 1 15 | 30 | 46 | 1-02] 1-20 | 1-39 | 2-01 | 2-26 | 2-56 | 3-33 | 4:24 | 5-49 





Lat. et Dec. étant de noms opposés, la ligne noire sépare 








Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














5 Perea | 0°. s At ELone. 
g Q |Elong.| H.A. 
a 

= AZIMUTH. i Be Se 
& | 63°| 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°| 90°130| 61-34] 4-49 





> | hm. | h.m.| h.m,| h.m.| h.m.] h,m,| h.m.| h.m,| h.m.| h.m. | 99163-43] 4-43 

































































+ 30 26|65:53| 4:35 
24|68-04| 4-27 
nigel oki 22|70-18| 4-16 
26 | 2:57 wee 
24| 2-23 | 3-01 20] 72-35) 4:04 
221 1-55 | 2-20 | 3:06 18|74:57| 3-49 
20] 1-32 | 1-49 | 2:08 | 3-14 16|77:27| 3-28 
14] 80-09| 3-00 
18} 1-11 | 1-23 | 1-40 | 2-09 12183-201 2-16 
16] 51 | 1-00} I-11 | 1-28 | 1-57 
14] 33| 38| 45| 55| 1:09] 1:37 
JOT 16). 19) .22| .26| .32f...42| Lol 
10) * * * * * * * * + * _ | A L’Hortzon 
el VRAI. 
81 16] 18) 21| 24| 29} 36| 46| 1-03 | 1-34| 2-29 A 









































































































































Diff. 

: 4j 46| 52| 1-00] 1-09 | 1-22] 1-39 | 2-02 | 2-36 | 3-24) 4-27] |Amp.| acc 
+ 211-01 | 1-09 | 1:19 | 1-31 | 1-47] 2-08 | 2°37 | 3-16 | 4:09 | 5-44 or oe 
| O] 1-15 | 1-25 | 1-37 | 1-52 | 2-12 | 2-37 | 3-11 | 3-55 | 4-53 | 6-00] O} 0-00l0- 0-0 
| — 211-30| 1-42 | 1-56 | 2:14 | 2-37] 3-06 | 3°44 | 4:34 | 5-37| 6-46; 2] 2-02 1-4 
| 4\ 1-45 | 1-58 | 2-15 | 2°36 | 3-02] 3-35 | 4:19 | 5-15 | 6-2217-33] 4] 4-04) 2-8 
6 | 2-00 | 2-15 | 2-34 | 2-58 | 3:27] 4:06 | 4°55 1 5-58 | 7-121 8-26] 61 6-061 4-2 
812-15 | 2-33 | 2-54| 3°21 | 3-55 | 4-38 | 5°35 | 6-47 | 8-12|9-3] | 81 8-07) 5-7 

10} 2-31 | 2-50 | 3-15 | 3°45 | 4-2415-14 | 6-21 | 7-50 | 9°46 1 Oj} 10-09)0- 7:1 

12] 2-47 | 3-09 | 3-37 | 4:11 | 4-56] 5-56 | 7-22 [2112:1f| 8-6 
1443-04 | 3-29 | 4:00 | 4:39 | 5-33 | 6-51 14) 14:13} 10-1 
1813-41 | 4:13 | 4-55 | 5-54 18} 18-17) 13:1 

20} 4-02 | 4-40 | 5-22 | 6-59 20) 20-19|0-14:7 

221 4:26| 5-11 | 6-21 22422-21| 16-3 

241 4:53 | 5-51 24124-24| 18-0 

26 | 5:28 26126-26|, 19-7 

28 | 6-22 28}28-28| 21-5 

- 30 30} 30-31/0-23-4 




















les termes au dessus de l’Horizon vrai de ceux qui sont au dessous. 





donnent l’heure vraie, matin, pour l’ Azimut vers le cdt¢ polaire du Premier Vertical. 











| 

: 

16} 3-22 | 3-50 | 4-26 | 5:13 | 6-2] 16} 16-15) 11-6 
2 


AZIMUTH AND HOUR ANGLE FOR. LATITUDE AND DECLINATION. 








































































































z 
g LATITUDE | 7°. 
= 
Zz 
4 AZIMUTH, 
3 
Q 5° | 10°| 15°| 20°] 25°| 30° 35°| 40°] 45°| 50°| 55°| 60°} 
3 m,. m. m. h.m.}h.m.| hom. h.m | hom] h.m. | h.m,| h.m. | h.m. 
+ 30 8 | 15 | 23 32} 4I\ SI 102) 1-15) 1-32 | 1-54 | 2-24 | 3-22 
28 725438 1 90 28) 36| 45); 55| 1-064} 1-20| #-38 | 2-03 | 2-43 
26 6 | 12 | 18 241 31| 39| 47) 571 1-09| 1:24) 1-44) 2-15 
24 5 | 10 | 15 21} 27| 33) 40| 494) 59|t-11| 1-27) 1-51 
3 22444 8 18 | 47) 22) 27|: 33) 40] 48) Sel etara a0 
Mo} 
= 20-48. ti 7 [90.40 140 set 22] 27132). 991 47) Brie 
CS 
e981 bts bel WL tat t7\ gr) ge) $0) 36) aioe 
ie 16 2 4 6 81 10|. 12) 4&5] 184 24) 25) 30) 37 
14 I ee he | 51 6 712-9) FO) 12) 8). fei: ee 
1240 PAE a ae) OR ee aL Se Bey 
AS) a 0 PU Oe ha Ae Pie at Bas ety 
ee are Ta Oh oe tee ae ae) oe ia 
6 2 4 5 7 07 Fa ore 971 0 1 el: Sere 
4 2 5 8 fol 13] 16| 20} 23] 28| 33| 39| 47 
4° 22 3 6 10 13 17| 21) 25) 304 36) 421 50] 4-00 
O}; 41] 8 | 12] 16] 20| 28) 30] 36] 43) 51) 1-01) 1-13 
— 2/1 5| 91] 141 19) 24| 30| 36| 431 511 1-00\ 1-12 | 1-26 
4 5s | 10 | 16 22] 28| 34] 41) 491 5911-10] 1-23) 1-39 
6 6 12 18 241 31) 39| 47| 5611-06) 1-19) 1-34} 1-52 
8 Fels IF. 20 271 35| 43! 52/|1-03} 1-14} 1-28 | 1-45 | 2-06 
10 | 7 | 15 | 22 | 30] 39| 48| 58] 1-09} 1-22 | 1-38| 1-56 | 2:19 
8 [2 8 | 16 | 25 33] 43| 53) 1:04) 1-16] 1-31 | 1°47 | 2-08 | 2-33 
B14 548 41°27 36} 46| 57) 4:10| 1-23] 1-39 | 1-57 | 2-20 | 2-48 
8 16 9 | 19 | 29 39] 50| 1:02 1:16 | 1-30] 1-47 | 2-08 | 2-32 | 3-03 
Pe 1B 10-42) | 3! 42) 54] 1-07 | 1-22 | 1-38] 1-56 | 2:18 | 2-45 | 3-20 
G 20 1 11 | 22 | 34 | 46' 59/| 1-12, 1-28| 1-454 2-05 | 2-29 | 2-59 | 3-37 
DO A eS ky 6 4911-03 | 1-18 | 1-34 | 1-53] 2-15 | 2-41 | 3-13 | 3-56 
24 19-41-25 139 5211-07} 1:23 | 1:41 | 2-01 | 2-25 | 2:53 | 3-29 | 4:17 
26 4-48-4527 | -4i 5611-12 | 1:29 | 1-48 | 2-101 2-35 | 3-06 | 3-46 | 4°41 
28 | 14 | 29 | 44 °|) 1-001 1-16 | 1-35 | 1-55 | 2-19] 2-47 | 3-21 | 4:05 | 5-10 
— 30115 | 3! | 47 | 1-0311-21 | 1-41 | 2-03 | 2-28] 2-59 3-36 | 4-26 5-48 
Latitude and Declination being unlike, the black line separates 
When Lat. and Dec. are of the same name, the terms below the black line 
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oh: lesen 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














3 LATITUDE | [° 3 Tene 
< Q |jElong.| H.A. 
. AZIMUTH. s&s, Seay 
A | 63°| 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°| 90°}30)61-55| 4-41 











9 {2m | hm. | hm | hom | hm [hm |h.m.| hm. | hm.| hm. |29164-05| 4:34 

















+30 26166°18| 4-26 

241 68-32) 4:16 

28 | 3:32 22170-50| 4-05 

26 | 2-44 | 3-52 ee 

24)| 2:12 | 2-45 20)73-11| 3-51 
22) 1-45 | 2:07 | 2:45 ae 

18175-40| 3-33 

20 | 1-22 | 1-37 | 2-00 | 2-44 16178-18| 3-09 

18 14] 81-17| 2-35 

4-01 | 1-12 | 1-27 | 1-50 | 2-42 io laksdoh as 





164 42| 49| 58) I-11 | 1-3442-33 
14) 25| 29] 34) 40| 5011-08) 2-02 
12 8 9} 41 13| 161 21) 28) 49 














10 8 O12 $04 5:991 4845 18) 297. 464.557 £40 























AT TRUE 
ncaa |My Horizon. 
8} 23] 27| 31| 36| 43] 52) 1-06) 1-27| 2-02] 2-55] 4 
6] 39| 44] 50| 58| 1-09} 1-23} 1-43 | 2:12 | 2:53 | 3-49 A 
4| 53) 4-00 | 1-09} 1-20 | 1-34] 1-52 | 2-17 | 2-51 | 3-37! 4-35 Aco | Dase: 
+ 2) 1-08 | 4-17 | 1-27 | 1-41 | 1-58} 2-20 | 2:49 | 3-28 | 4:19 | 5-19 eve epee 
0} 1-22 | 1-33 | 1-46 | 2-02 | 2-22 | 2-48 | 3-21 | 4-05 | 4:59 | 6:00] O} 0-000 -0-0 











— 2] 1-37 | 1-49 | 2:04 | 2-23 | 2-46 13-15 | 3-53 | 4-41 | 5:38} 6-41] 2] 2-02) 1:6 
4) 1-51 | 2-05 | 2-23 | 2:44 | 3-10 | 3-43 | 4:25 | 5-18 | 6-20| 7-25} 4] 4:04 3:1 
6 
8 








6 | 2:06 | 2-22 | 2-41 | 3-05 | 3:35} 4:12 | 5:00) 5-58 | 7-04} 8-11 6:07| 4:7 
8] 2:21 | 2-39 | 3-01 | 3-28 | 4-01 | 4:43 | 5°36 | 6-42 | 7:55 | 9-05 8:09| 6:3 





10} 2-36 | 2-57 | 3-21 | 3-51 | 4-29] 5-17 | 6-19 | 7-25 | 9-03 |10-20]1 Oj 10-11/0 -7-9 






















































































12) 2-52 | 3-15 | 3-42 | 4:16 | 4:5945-56| 7-11 | 8-28) © 12}12-14, 9-5 
1413-09 | 3:34] 4:05 | 4:44 | 5:34} 6-44 | 8-44 14) 14:16) Ti-t 
16} 3-27 | 3-55 | 4-30 | 5-141 6-171 8-09 16]16:i8| 12-8 
18) 3-46 | 4:18 | 4-58 | 5-53 | 7-25 18}18-21| 14:5 
20| 4:06 | 4:43 | 5:32 | 6-47 : 20) 20-23.0-16-2 
22) 4:29 | 5-13 | 6-16 22122-26| 18-0 
24) 4:56 | 5-5] 24124:29| 19-9 
2615-29 | 6-58 26126°31| 21-8 
2816-16 28}28:34| 23-7 
- 30 30, 30-37 0:25°8 





the terms below from those above the true Horizon. 





give App. Time A.M. for Azimuth on polar side of Prime Vertical. 











a3 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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e 
° LATITUDE | 2°. 
& 
< 
a 
A AZIMUTH. 
ie] 
Q 5° | 10°| 15°| 20°) 25°) 30°| 35°| 40°) 45°| 50°| 55°| 60° 
ss m. m, m. | h.m.}] h.m. | hem. | h.m.| him] h.m.! h.m, | h.m. | h. m. 
+ 30 7 | 14 | 22 | 30 39| 48| 59] 4-12) 1-27 | 1-47 | 2-16 | 3-09 
28 6 | 13 | 19 26| 34| 42| S51| 1-02] 1-15 | 1-32 | 1-55 | 2-33 
26 51 17 23} 29! 36| 44] 53]1-04| 1-18 | 1-37| 2-05 
24 5 9 | 14 19} 24] 30] 37| 45] 54] 1-05| 1-20] 1-42 
22h 61 8 1921 16) 20| 25] 30) 37) 64) SSTT OSs far 
~~ 
£20] 3| 6 | 9| 12] 16} 20] 24] 29] 35| 42| 51] 1-03 
3 
2 I8 tated 7 i el i2| 15) ae) bit eel si] a7 
- 16 ! 3 4 6 Bi 70! Wet 8 Y41 171 20 | 241-90 
14 I I 2 3 4 5 6 7 Bi. 40) 72} -%6 
12 * * * % *% *% % * * * * * 
be Poh ke Be Be eae eee ps a he Be Gee | | 
8 five is 6 8 D141) > 4951 (96) 191 221 a 
6 2 4 6 Oi 121 14) 17) 201 241° 29). B41 8 
4 3 6 9 oot 181° 484 82)" 271 321 38) a5 1° Ss 
wD 3 7 yal fai 191 23} ° 281 83, 39) 461° 551 7-06 
0 4 B13 17) 22| 27| 33) 404 47)] 56] 1°06) 1-19 
— 2 5 | 90 1 45 201 26| 32] 39| 46] 5511-05] I-17 | 1-32 
4 6 |! | 17°) 23] 29| 36) 44) 5311-02] F-14| 1-28 | 0-45 
6 S73 1-99 26} 33] 4I| 49| S59] 1-10} 1-23 | 1-39 | 1-58 
8 7 4 -494;1'91 29] 37| 45!) 55| 1-06) 1-18 | 1-32) 1-50| 2-11 
10 8.195 4.29 321 41| 50| 1-01 | 1-12] 1-26 | 1-42 | 2-01 | 2-25 
S 12 8 +97 | 26 35] 44| 55) 1:06) 1-19] 1-34| 1-51 | 2:12 | 2-38 
£2 14 9 | 18 | 28 38] 48| 1-00) I-12 | 1-26} 1-42 | 2-01 | 2-24 | 2-53 
4 16 1 10 | 20 | 30 41 | 52) 1-04) 1-18} 1-33 | 1-51 |-2-11 | 2°36 | 3-08 
>» 184 tl | 2 | 32 | 44] 56) 1-09| 1-24] 1-40] 1-59 | 2-22 | 2-49 | 3-24 
wd 
= 20 1-414 23. | 35 47} 1-00 | 1-14 | 1-30 | 1-48 | 2-09 | 2-33 | 3-03 | 3-41 
[22 , 12 | 24 | 37 | 50] 1-04) 1-20 | 1-37 | 1-56] 2-18 | 2-44 | 3-17 | 4-00 
24113 | 26 | 40 5411-09 | 1-25 | 1-43 | 2-04] 2-28 | 2-57 | 3°33 | 4-20 
26 438-7 28 | 42 5711-13 | 1°31 | 1-50 | 2-12] 2:38 | 3-10 | 3:49 | 4-43 
28 115 | 29 | 45 | 1-01} 1-18 | 1-37] 1-58 | 2-211 2-49 | 3-24 | 4:08 | 5-11 
— 30 15 | 31 | 48 | 1-05) 1-23 | 1-43 | 2-05 | 2-31 13-01 | 3-39 | 4:29 | 5-47 
Lat. et Dec. étant de noms opposés, la ligne noire sépare 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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wit ater st 








Le SFP ee oe Oe he 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 





AT ELonc. 
LATITUDE | 2°. 








DECL. 


Elong.| H.A. 





AZIMUTH. ae 


63°| 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°| 90°|30] 62-18} 4-34 
9) hm. | h.m.| h.m.| hem. | hom [ hem.) b.m. | hm. | hem. | hem.[98]64-31| 4:26 


+ 30 26166:46| 4:17 
24169-04| 4-06 


DECLINATION. 




















2813-15 

22171-26| 3-53 
26 | 2-32 | 3-24 we 
24] 2-00 | 2:30 | 3-50 201 73-53| 3-37 





18|76-29| 3-17 
20] 1-12 | 1-26 | 1-45 | 2-19 16|79-20| 2-48 
14182-44| 2-06 














, 
IZ 
12) «x * * * si * *% * % % Begs ee ON 

















DECL. 





46| 52| 59|1-09| 1-21] 1-37] 1-58 | 2-28 | 3-09] 4-01 Amp. | Rif 
1:00 | 1-08 | 1-18 | 1-30 | 1-45] 2-04 | 2-30 | 3-04| 3-49] 4-43 
V-15 | 1-24| 1-36 | 1-50 | 2-08} 2-31 | 3-01 | 3-21 | 4-27| 5-22 ° +lh m. 



































8 
6 
4 
2 
O} 1-29 | 1-40 | 1-54 | 2-10 | 2-31 | 2-57 | 3-31 | 4°13 | 5-03| 6-00] 0} 0-00)0- 0-0 
4 
4 
6 
8 










































































Ka 1-43 | 1-56 | 2:12 | 2-31 | 2-541 3-24 | 4-01 | 4-46 | 5-40| 6-38] 2] 2-03) 1-7 
1-57 | 2-12 | 2-30 | 2-51 | 3-48] 3-51 | 4-31 | 5-21 | 6-18| 7-17] 4) 4:05| 3-4 

2:12 | 2-28 | 2-48 | 3-12 | 3-421 4-18 | 5-03 | 5-57| 6-58| 7-591 6] 6-08) 5:1 

2:27 | 2-45 | 3-07 | 3:34 | 4:07 | 4-48 | 5-38 | 6-37 | 7-43| 8-46] 8) 8-Il| 6-8 

10 | 2-42 | 3-02 | 3-27 | 3:57 | 4:34] 5-19 | 6-16 | 7-24| 8-38| 9-44110110-14/0- 8-6 
12] 2-58 | 3-20 | 3-48 | 4:21 | 5-02 | 5-55 | 7-02 | 8-25 |10-07 12}12+16| 10:4 
14] 3:14 | 3-39 | 4:10 | 4:47 | 5-351 6-38 | 8-06 [4] 14-19] 12-2 
16| 3-31 | 3-59 | 4-34| 5:17 | 6-14] 7-40 16116-22| 14-0 
18] 3-50 | 4-21 | 5-01 | 5-52 | 7-10 18]18-25| 15-8 
20| 4-10 | 4-46 | 5-32 | 6-40 20} 20-28/0-17-7 
22 | 4:32 | 5:14 | 6-13 22) 22-31} 19-7 
24| 4:58 | 5-50 | 7-38 24124:34| 21-7 
26 | 5-29 | 6-45 26126-38| 23-8 
281 6-13 28128-41| 25-9 
~ 30 30} 30-45|0-28-2 

















les termes au dessus de |’ Horizon vrai de ceux qui sont au dessous. 





donnent l’heure vraie, matin, pour I’ Azimut vers le cété polaire du Premier Vertical. 


25 











\ 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 




















































































































z 
© LaTITUDE | 3°. 
| 
ra] 
= AZIMUTH. 
eS) ; 
Q Sof: O°) FS) Bee 25°| 30°| 35°| 40°} 45°| 50°| 55°| 60 
- m. m. m. h.m.§h.m.!| hm. | hm.}| h.mjh.m.| hm.| h.m. | h.m. 
+ 30 74014121 28} 37| 46| 56/1081 1-22 | 1-41 | 2-08 | 2-56 
28 6 | 12 | 18 | 254 32] 39| 48] SBE I-11 | 1-26} t-48 | 2-22 
26 5 | 10 | 15 211 27| 34| 4I| 5041-00/ 1-13) 1-30| 1-55 
24 4 8 | 13 17} 22) 28| 34) 4I} 491} 1-00) 1-13 | 1-33 
gee 13 | 7 AO TAT 18) 22127) 33] : 40) Sey ee 
Me] 
S20] 3| 5] 84 Wi 14] 17] 2t| 25] 30| 37) 64] 55 
3 
e 8] 2] «4 6 8] 10) 12] 45) 48] 21.) 25) 31) 338 
<q 16 I 2 3 5 6 7 9} Il $2 45:495 | get ae 
14 0 I I 2 2 2 3 3 4 5 6 7 
12 0 I I I 2 2 3 3 4 5 6 7 
10 I 2 3 4 6 Fi £291 3908 42 t cdb 7 FT al 
8 2 4 5 7 Ol do 441. 17 1 3 20T eA l abt 4Sé 
6 2 5 8 10 13 16| 20| 23} 28| 33| 39| 47 
4 3 6 | 10 131 §7| 2'| 25) 30] 35| 42] 50] 1-00 
+ 2 4 8 12 16] 20] 25) 30| 36] 43| SiI|t-o1 | 1-13 
0 5 9 | 14 19] 24! 30| 36] 43] SI| 1-00) I-11} 1-25 
— 2 511401 16 22] 28| 34| 4I| 49] 58) 1-09} I-22| 1-38 
4 6 | 12 | 18 241 31| 39| 47| 5611-06) 1-18} 1-32| 1-50 
6 7 13 | 20 271 35| 43| 52) 1-021 1-14) 1-27) 1-43 | 2:03 
8 7ht 4S 71) Oe 30} 39) 48! 58)| 1:09} 1-21 | 1-36 | 1-54| 2-16 
10 8 | 16 | 24 331 42| 52) 1-031 1-151 1-29 | 1-46 | 2-05 | 2-30 
3g {2 O47 4.26 361 46| 57| 1-09) 1-221 1-37 | 1-55 | 2-17 | 2-43 
B44 04079 <1:29 39] 50| 1-02 | 1-14) 1-29 | 1-46 | 2-05 | 2-28 | 2-57 
4 16 4} 10 | 20 | 3! 42) 54\ 1:06 | 1-20| 1:36) 1-54 | 2-15 | 2-41 | 3-12 
int BEd. it 22. | 33 454 58| I-11 | 1-26 | 1-43 | 2-03 | 2-26 | 2-53 | 3-28 
os 
S 20 | 12 | 23 | 36 4841-02 | 1-16 | 1°33 | 1-514 2-12 | 2-37 | 3-07 | 3-45 
OD Ne aces ae 5211-06 | 1-22| 1-39] 1-59} 2-21 | 2-48 | 3-21 | 4-03 
24 1 13 | 27 | 40 5511-10 | 1-27 | 1-46 | 2:07} 2-31 | 3-00 | 3-36 | 4-23 
26 | 14 | 28 | 43 5811-15 | 1-33 | 1°53.) 2-151 2-41 | 3-13 | 3-52 | 4-45 
28 1 15 | 30 | 46 | 1-02} 1-20} 1-39 | 2:00 | 2:24] 2-52 | 3-26 | 4-10 | 5-12 
— 30 1 16 | 32 | 48 | 1-06) 1-24| 1-45 | 2-07 | 2-331 3-04| 3-41 | 4-31 | 5-46 
Latitude and Declination being unlike, the black line separates 
When Lat. and Dec. are of the same name, the terms below the black line 
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> ee 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














8 LATITUDE | 3°. 5 lac ca 
P Q |Elong.| HLA. 
M4 \ 

. AZIMUTH. a ee 
A | 63°| 66°| 69°| 72°| 75° 78°| 81°| 84°| 87°| 90°130]62-43| 4-26 





h.m. | h,m. | h.m.| h.m.| h,m,[h.m.| h.m.| hm |h.m.| hm] 99164-59| 4:17 
+30 26167-17| 4:07 
24169-39| 3°55 






































28 | 2-59 
etd | 5.03 | 22172-06| 3-41 
24] 1-49 | 2-14 | 3-07 | 20|74-40| 3-23 
22) 1-25 | 1-41 | 2:07 | 3-21 
18|77-26| 2-59 
20} 1-03 | 1-14 | 1-30 | 1-56 16|80-35| 2-26 
14'84-46| 1-29 
18} 43| 50] 4-00) 1-14| 1-39 
16 25 29 34 4l 524 1-12 AT TRUE 
[4— s{ 9] srl 1} s6l 20} 291 52 HE aie osetia 
12} 8} 9} WW} 12] 15] 18] 24) 34] 53} 1-32 B Aa Ouse 
10} 23) 27| 31} 36] 42] 52] £-05| 1-25 | 1-55 | 2-41 7 Aces 








8} 38) 43} 50] 58) £-08] 1-21 | k-40 | 2:06 | 2-42|3-30] 2 
6} 53| £-00| 1-08 | I-19 | 1-32] L-49 | 2-22 | 2-42| 3-22| 4:12] 4 

441-07} b-16 | £26 | £-39 | $-55 12-16 | 2-42 | 3-16} 3-59| 4491 61 6-10| 5-6 
+ 2] 1-21 | 1-32) 1-44) 1-59 | 2-181 2-41 | 3-11 | 3-48 | 4:34| 5-25] 8 
0 











0} 1-35 | 1-47 | 2-01 | 2-19 | 2-40 | 3-06 | 3-39 | 4-20 | 5-08 | 6-00 | | 0} 10-16,0-09-3 














— 2] 1-49 | 2-03 | 2-19 | 2-39 | 3-021 3-32 | 4-08 | 4:51 | 5-41 | 6-35] 12]12-19| 11-3 
4| 2-03 | 2:19 | 2-37 | 2-58 | 3-25 | 3-57 | 4:37 | 5:24] 6-16 | 7-11 | 14] 14-23) 13-2 
6] 2-18 | 2-35 | 2-55 | 3-19 | 3-48 | 4-24 | 5-07 | 5-57 | 6-53 | 7-48116]16-26| 15-2 
8] 2-32 | 2-51 | 3-13 | 3-40 | 4-12 | 4-52 | 5-39 | 6-34 | 7-33 | & 30] 18] 18-29) 17-2 














10] 2-47 | 3-08 | 3-32 | 4:02 | 4-38 15-21 | 6-14 | 7-15 | 8-20 | 9-19 120] 20-33\0-19-3 














12} 3-03 | 3-25 | 3-52 | 4-25 | 5-05] 5-55 | 6-55 | 8-06 | 9-22 |10:28] 21 121-35, 20-3 










































































1413-19 | 3-44| 4-14 | 4:50 | 5-36 | 6-33 | 7-47 | 9-32 22122-37| 21-4 
1613-36 | 4-03 | 4-37 | 5°19 | 6-12 17-25 2312338! 22-5 
18} 3:54 | 4:25 | 5-03 | 5-52 | 6-59 24124:40| 23-6 
20] 4-13 | 4-48 | 5-33 | 6-34 251 25-4210-24-7 
22| 4:35 | 5-16 | 6-10 | 7-59 26126-44| 259 
24) 5-00 | 5-49 | 7-h0 : 27|27-46| 27-0 
26 | 5-30 | 6-36 28128-48| 28-2 
28) 6-09 29.129-50| 29-4 
— 30 30] 30-52'0-30-6 





~ the terms below from those above the true Horizon, 





give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 












































Soi) Pa Shh 













































































Zz 
° LATITUDE | 4°. 
a 
g 
Zz 
~ AZIMUTH. 
= °o 7 ° ° ° 
A 54 5-0") 15"| 2671. 25°| 30°| 35%1.40°1 45°): 50°; 55°) 60 
* m. m. m. | h.m.[h.m.| h.m.| h,m.| h.m.}h.m,| h.m.} h.m. | h, m. 

+ 30 6 | 13 | 20 | 27] 35| 43| 53] 1-04] 4-18 | 1-35 | 2-00 | 2-43 
28 oo fi 17 231 30| 37| 45| 5511-06) 9-211 1-40| 2-11 
26 5 9 14 19] 25] 31] 38) 46] 55|1-07)| 1-23 | 1-46 
24 4 8 | 12 161 20| 25| 31| 371 451 S54| 1-06) #-24 

git2:bc a | 6 9 ff ABE 16] 20) 26) 29] 354 Baul eaagios 

"S 

S°20') 2) 417.) OF 42] 45] 98) (224 26) (294) “SB ae 

ra] 

SIS Ta |e Ss tek a}. tol 4a eek ir) 20): a5 Sa: 

ms 616 ! 1 2 3 4 5 6 7 pi «801; 421) -es 

J 
14 * * * * * * * * * * * * 
[2 1 1 2 3 4 5 6 7 Of 04 A124: 
10 1 3 4 6 8 9} Tl 14) 16) %19] 23] 27 
8 2 4 6 OF Tf 141 °97)| -20) 24) 28) 34): 41 
6 3 6 9 I] 1S| 481) 22| 271] 321 38] 45| 53 
4 3 7 dae | 141 19} 23) 28] 33] 39| 47) 55| 1-06 

2 ok ek 8 Fe | ep eR, et MO a2) SS 1 406 | O18 
0 S$ | 40 | 45 20] 26| 32| 38| 464) 54| 1-04) 4-16) 1-31 

ste 6} tt | 7 | 23] 29] 36| 44] 5214-02] 1-43 | 4-27 | 1-43 
4 6 | 13 | 19 261 33| All| 49| 5944-10| 1-22 | 1-37 | 1-56 
6 7 | 14 | 21 29] 37| 46| 55) 1-05) 1-17| 1-31 |.1-48 | 2-08 
8 81 6 \ 33 31} 40| 50|1-00| f-12]1-25| 1-40 | 4-59 | 2-21 
101 8 | 17 | 25 | 34] 44| 54| 1-06) 1:18] 4-33 | 1-50 | 2-09 | 2-34 

3 12 9°}-498 | 27 371 48| 59) 4-11 | 1-251 9-41 | 1-59 | 2-21 | 2-48 

Be [4 1 10 | 20 | 30 40} 51 |1-04\ 1-17| 1:3214-49 | 2-09 | 2-32 | 3-02 

Gi 16 | 40 | 21 | 32 | 434 55] 1-08) 1-23 | 1-39] 1-57 | 2-19 | 2-44 | 3-16 

o '8 401 | 23 | 34 46] 59] 1-13| 1-29 | 1-46] 2-06 | 2-29 | 2-57 | 3-32 

a.) 

S 20 | 12 | 24 | 37 5011-03 | 1-18 | 1°35 | 1-53} 2-15 | 2-40 | 3-40 | 3-48 
22 | 13 | 26 | 39 5311-08 | 1-241] 1-41 | 2:01 | 2-24 | 2-51 | 3-24 | 4:06 
24 464-37 1:41 5611-12 | 1-29 | 1-48 | 2:09 | 2-34 | 3-03 | 3-39 | 4:25 
26 | 14 |°29 | 44 | 1-00] 1-16 | 1-35 | #-55 | 2:18 | 2:44 | 3:16 | 3-55 | 4°47 
28 | 15 | 31 | 47 | 1-031 1-21 | 1-40 | 2-02 | 2:26 | 2:55 | 3-29 | 4:13 | 5:13 

— 30] 16 | 32 | 49 | 1-07] 1-26 | 1-47 | 2-10 | 2-36 | 3-06 | 3-44 | 4:33 | 5-45 


Lat, et Dec. étant de noms opposés, la ligne noire sépare 








Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 








28 


Ail ei ei 





op oe 








AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





LATITUDE | 4’. 





DECLINATION, 


66° 











h. m. 


69° 


72° 


AZIMUTH. 


75° 


78° 


81° 


87° 


90° 


DECL. 


At ELonc. 





Elong 





H.A. 





> 7 


63:12 


h, m. 


4:18 








h. m. 


h. m. 


h. m. 











h. m. 








1-58 


h, m. 


h. m. 


h. m. 


h. m, 


65-30 
67°52 
70-18 
72:51 


4:08 
3°57 
3°44 
3°28 





75°35 


3:07 





78°34 
82-11 





2-40 
1-58 





A L’Hor1zon 
VRAL 





Amp. 


Diff. 
Asc. 














o7 


2°04 


h. m. 


0: 2:0 











1-08 
1-23 
1-39 





tA? 
1-34 
1-52 


4:07 
6°11 
8-15 
10°19 


4:0 
6:0 
8-0 
10-1 





1-54 





2-09 


12°22 


0-12°2 





2:09 
2°25 
2°41 
2°57 


3°26 
2°43 
3-01 
S19 








14°26 
16-30 
18°34 
19°36 


14:3 
16-4 
18-6 
19-7 











3-13 


3-37 








121) 3-07 
14} 3-23 
16} 3-40 
18] 3-58 


3:30 
3°48 
4:07 
4:28 


3°57 
4:18 
4:40 
5:05 


20°38 


0-20-8 | 




















20] 4-17 


4:51- 


$33 





22) 4:38 
2415-02 
26 | 5-30 


5:17 








28 | 6-06 
Pa 








—~ 30] 7-15 





5-48 
6:30 





6-08 
6°58 





























21-40 
22°43 
23°45 
24:47 


22:0 
23-0 
24:3 
ao°5: 





25-49 


0:26-7 





26°52 
27°54 
28:56 
29°59 


27-9 
29:2 
30°5 
31-8 














30-01,0-33-1 





les termes au dessus de I’Horizon vrai de ceux qui sont au dessous. 








7 


donnent l’heure vraie, matin, pour l’ Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


































































































e 
S LATITUDE |[5°. 
> 
a 
= AZIMUTH, 
i] 
Q 5° | 10°; 15°| 20°|:25°; 30°| 35°) 40°1 45°| 50°) 55°| 60° 
% m. m. m |hmihmj|hm}|hm.|hmifih.m.| hm.|hm./| hm. 
+ 30 6 12 18 251 32] 40| 49| 1-00} 1-13 | 1-29 | }-52| 2-31 
28 5110 | 16 21) 27| 34) 42!) SI|t-01| 1-15 | 1-33 | 2-00 
26 4 9 | 13 18} 23| 28) 35) 42) SI|t-Ol| 1-15 | 1-36 
24 3 Meee f | 14] 18} 23) 28| 341 40] 49| 1-00| I-15 
. 22 3 5 8 I] 1410 274°°211 5261-311 1374 (RT oes 
Ls ©) 
B 20 2 4 6 8i 10) 12): 451-481  22| 26] °3ii 38 
3 
es CE RS BS ee Be yee Pe ae, Rey F 131 395 | °t8t oe 
146 1 10:1 94-4 bi sta] So} GOT eiah ess] 25] 6; O98 
4H 14] 0 ] ! I 2) 2) Br Ct ml sh ety 
12 ] 2.1 ap 4 6 7 Bi id0t 1421 894) 4971. 2i 
10 2 4 5 7 9| 412| 14] 17] 20| 24) 28) 34 
8 2 5 8 10 13 167 6201 223) 128) 2831 8d) 47 
6 3 6 | 10 13| 17) 21] 25! 3041 36| 42] 5011-00 
4 4 8 | 12 16} 20] 25!) 30] 361] 43! SI|1-00) 4-12 
+ 2 5 9 | 14 19} 24| 30] 36| 431 511) 1-00| I-11 | 1-24 
0 5 | 430 | 16 22) 28| 34| 4I| 49] 5811-09! +21 | 1-37 
— 2 6.1 42. 1-48 24) 31) 38) 46| 5511-06) 1-37) 1-31 | 1-49 
4 7: | -13-|°20 27| 35| 43| 52) 1-02) 1-13 | 1-26| 1-42 | 2-01 
6 7 «| 3521-22 30] 38| 47|. 57| 1-08) 1-21) 1-35) [-52| 2:14 
8 8 16 | 24 33| 42| 52) 1-03| 1-15] 1-28 | 1-44 | 2-03 | 2-26 
10 9-4 4731 26 36| 46| 56|1-08| 1-21} 1-36 | 1-53 | 2-14 | 2-39 
3 
3 [2 9 | 19 | 28 39]. 49| 1-01 | 1-14 | 1-28] 1-44 | 2-03 | 2-25 | 2-52 
B 14 | 10 | 20 | 3! 42\| 53| 1-06} 1-19 | 1-35] 1-52 | 2-12 | 2-36 | 3-06 
. 16 191 | 22 | 33 | 45) 57] 1-10] 1-25 | 1-42] 2-00 | 2-22 | 2-48 | 3-20 
i 18 4 | 23 | 35 481} 1-01 | 1-15 | 1-31 | 1-49] 2-09 | 2-32 | 3-01 | 3-36 
=| 
~ 20] 12 | 25 | 37 5111-05 | '1-20 | 1-37 | 1-56] 2-18 | 2-43 | 3-14} 3-51 
99.1 AS +126 150 5411-09 | 1-25 | 1-44 | 2-04] 2-27 | 2-54 | 3-27 | 4-09 
241 14 | 28 | 42 571 1°13 | 1°31 | 1-50 | 2-12 | 2-36 | 3-06 | 3-42 | 4-28 
26 1 15 | 29 | 45 | 1-01} 1-18 | 1-36 | 1-57 | 2:20] 2-47 | 3-18 | 3-58 | 4-49 
28 115 | 31 | 47 | 1-04] 1-23 | 1-42 2:04 | 2:29 | 2:57 | 3-32] 4-15 | 5-14 
— 30] 16 | 33 | 50 | 1-08] #-27| 1-48.) 2:11 | 2:38 13-09 | 3-46 | 4:34 | 5-44 
Latitude and Declination being unlike, the black line separates 
When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


































































































































































































z : At ELona. 
S LatitupE | 5°. a 
= A Elong.| H.A. 
Z 
5 AZIMUTH. 
9 ° a. ohm 
Q | 63°| 66°| 69°| 72°| 75°} 78°| 81°| 84°| 87°| 90°130) 63-43) 4-09 
oj 2m hmi hm) hm | hmphm)|hm.| hm. | hm.| h.em.]28166-05| 3-59 
+ 30] 3-22 26168-31| 3-47 
ee oe 4,42 24171-03| 3-32 
22173-43| 3-14 
26 | 1-54 | 2-24 
2411-28 | 1-46 | 2:18 1201 76-37) 2-50 
221 1-05 | 1-17 | 1-36 | 2-06 
18179-56| 2-18 
20} 44| 52/1-02| 1-17 | 2-04 16|84-22\ 1-23 
18 26 30 35 42 5441-16 d AT TRUE 
a5) Horizon. 
PGE 28) «91 tht i383) 16h at}. 297. 59 fa) 
14 8 Ot: 104: 12): FER ES 245 33 SE) Pee Amp.4 Dasc. 
12] 23) 27| 30| 36} 42] SI | 1-04] 1-22] 1-50] 2-30] ,1. ,{h. m. 
10] 38] 43| 49| 57) 1-07] 1-20| 1-38 | 2-01 | 2:34| 3-15] 2] 2-040- 2-1 
8] 53} 1:00) 1-08 | 1-18 | 1-31] 1-47 | 2-08 | 2-35 | 3-11 | 3°53) 4] 4:08) 4-3 
611-07 | 1-15 | 1-251 1-38} 1-53] 2-12 | 2-36|3-06|3-44| 4-28] 6] 6-13} 6:5 
411-21 | 1-31 | 1-42 | 1-57 | 2:14] 2-36 | 3-03 | 3-36 | 4:15 | 4:59] 8] 8-17| 8-6 
+ 211-34) 1-46 | 1-59 | 2-14 | 2-351 2-59 | 3-29] 4:04| 4:45 | 5-30]10410-21| 10-8 
O| 1-48 | 2-01 | 2-16 | 2:34 | 2-56] 3-22 | 3-54 | 4-32|5-15| 6-00] 1 2] 12-26:0-13°1 
— 2] 2-01 | 2-16 | 2-32 | 2-53 | 3-17] 3-46 | 4:20 | 4-59 | 5:44] 6-30] 14]14-30) 15-3 
442-45 | 2:31 | 2-49 | 3-12 | 3-38] 4:09 | 4:46 | 5.28 | 6-14| 7-01} 161 16-35| 17-6 
6 | 2-29 | 2°46 | 3:06 | 3-31 | 3°59 | 4:33 | 5:13 | 5-57 | 6-45 | 7-32] 18} 18-39| 20-0 
8 | 2-43 | 3-02 | 3-24 | 3-50 | 4-22 | 4-58 | 5-41 | 6.28 | 7-18 | 8-07] 19} 19-42| 21-2 
10] 2-57 | 3:18 | 3-42 | 4-11 | 4-45] 5-25 | 6-11 | 7.902 | 7-55 | 845120] 20-44/0-22-4 
12) 3-12 | 3-35 | 4:01 | 4-33 | 5:10] 5-54 | 6-45 | 7-4] | 8-39 | 9-30]21|21-47| 23-6 
J] 4) 3-27 | 3-52 | 4-21 | 4-56 | 5-37] 6-26 | 7:24 | 8-30 | 9-38 |10-34]22122-49| 24-9 
16) 3-44 | 4:41 | 4-43 | 5-21 | 6-08] 7-06 | 8-18 |10-92 23123-52| 26-1 
18) 4-01 | 4-31 | 5-06 | 5-50 | 6-46] 8-0! 24124:54| 27-4 
20 | 4:20 | 4-53 | 5-33 | 6-25 | 7-56 25) 25-57,0-28:7 
22) 4-40 | 5:18 | 6-07 | 7-14 26126-59| . 30-0 
24)| 5°03 | 5-47 | 6-49 27128-02| 31-4 
26 | 5-30 | 6-25 28129-05| 32-8 
281 6-04 | 7°44 29130-08| 34-2 
yg 
— 30] 6-57 30) 31-10:0-35-6 
the terms below from those above the true Horizon. 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


saat 























































































































z, 
© LATITUDE |] 6°. 
a 
q 
A AZIMUTH. 
is) 3 
Q 5° | 10°; 5°| 20°; 25°; 30°; 35°; 40°) 45°; 50°; 55°) 60° 
. m. m. m. hkmfhmjhmjhmihmihnmtihmsi)hmti hm. 
+ 30 S2t i 17 23] 30| 38| 46| 5614-08] #-23| #-44| 2-19 
28 5 | 10 | #5 20} 25| 32| 38! 474 56|4-09| §-25| 1-43 
26 4 8 | 2 f6} 21| 26] 32) 38] 46| 55| #-08| 1-26 
24 3 6 9 13] 16] 20} 25| 30] 36| 43) 53} 1-06 
g 22 2 5 7 9t #2] I} 8] 221 26] 32!) Bel. 47 
POF cag 
Si 2048) 3) 5 6) 8| 10] $2] #4] 87) 25] 25] 3 
os 
SHO) fp J ie Bh al al ae] se7h 8) Jo) 92) See 
~ 16 * * *% % * * * * * * * * 
oti pe tt meet ae wie Bee ie nee ee) Pa eerie h 
12 I 3 5 6 8 9 iH $4 16 19| 23] 28 
10 2 4 7 9] Jl 16| §7| 20] 26| 28| 34| 4) 
gi 3|.6|:9'| 42] 15) 4ea| 22| 271 32] sé! 45| sok 
6 3 Zi $8 5) #9} 23| 28] 33] 39| 46| 5514-06} 
4 4 g.| 43 E74 222) OH SF). 1891 67) 651 FOS) Ie 
et 5 | 10 15 20} 26| 32! 38| 46] 54) #-04/ 4-86} t-30 
0 6 i] 17 23] 29| 36! 44] 52] 1-02| £13) 1-26) 1-42 
—~ 21 61 12119 | 26) 33] 4t}] 49| 5ely-09| #-21| 1-36 £54 
4 71 £601 OF 28] 36| 45| 54) $-051 1-16! #-30| 1-46 | 2-06 
6 2 1S <1) 28 31] 40| 491) 7-00] I-11] 1-24) 1-39 | 1-57| 2-18 
8 Bil £741: 26 34) 44| 54|1-05| 1-171 5-32] 1-48 | 2-07 | 2-31 
10 9 | 18.| 27 37| 47| 58\1-10| §-241) 1-39 | §-57| 2-18) 2-44 
cs 2:4.:401 49.1 29 40} St} 1-03) 1-16 | 1-311 1-47 | 2-06 | 2-29] 2-56 
A 14 | lo | 21 | 32 434 55) 1-08 | 1-22) #37] 1-55 | 2-86 | 2-40} 3-10 ft 
Gi 16:4: 31.) 22 | 346 46) 59! 1-12) 1-271 1-44] 2-03 | 2:25 | 2-52 | 3-24 
» 18 | 12 | 24 | 36 | 49] F-03| #-17| 1-33) §-51] 2-82 | 2-36 | 3-04 | 3-39 
ws 
c 20 | 13 | 25 | 38 5211-07 | f-22 | [-39| #-59] 2-20 | 2-46 | 3-47 | 3-55 
224.4842 tat 55] I-11 | 1-27 | 1-46 | 2-06] 2-30 | 2-57 | 3-30 | 4:12 
241 14 | 28 | 43 59) 1-95 | 1-33| 1-52 | 2-14] 2-39 | 3-09 | 3-45 | 4:30 
26 | I5 | 30 | 46 | f-02) 1-19 | 1-38 | 1-59 | 2-221 2-49 | 3-21 | 4-00 | 4:51 
28 | 16 | 32 | 48 | f-0641-24| 1-44 | 2-06 | 2-34 | 3-00 | 3-34 | 4°87 | 5-07 
— 301 17 | 34 | SI | 1-09} 1-291 1-50 | 2-13 | 2-4013-11 | 3-48 | 4-36 | 5-43 | 





Lat. et Dec. étant de noms opposés, la ligne noire sépare 








Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














6 Litrrrope: £6% S At ELonc. 
< A Ielong.| HLA. 
4 AZIMUTH. 

g oto sam 
Q | 63°| 66°| 69°) 72°| 75°| 78°| 81I°| 84°| 87°| 90°|30j}64-17| 4-01 








o | hm | hm | hm | hm. | hemf[hm.|h.m.| h.m.| hm. | h.m.| 29146643} 3-49 








+30] 3-00 26169-14| 3-36 
24171-52| 3-20 

28 | 2:14 | 3-04 29174-42| 2-59 

26 | 1-42 | 2-07 | 3-09 

2411-17 | 1-32 | 1-57 20377-51| 2-32 








18'81-38| 1-52 























20) 35] 41] 48|1-00| 1-19 A L’Horizon 
: 3) VRAI. 
18] 17) 19| 23| 27| 34] 46] 1-17 la Diff 
161 « * * * “ % # % * * Amp- | Asc. 
14] 16) 18) 21) 24| 29] 35| 45) 59] 1-22] 1-58 o ab. m. 


2-05/0- 2:3 





4:10} 4°6 





6] 1-13 | 1-23 | 4-33 | 1-46 | 2-02] 2-22 | 2-46 | 3-16 | 3-51| 4:34 8-19; 9-2 
4| #-27 | 1-37 | 1-50 | 2-05 | 2:23 | 2-45 | 3-12 | 3-44] 4:21| 5-04 10-24) 11-6 


° 
2 
4 
8] 1-00 | 1-07 | 1-46 | 1-27 | 1-41] 1-58 | 2-20 | 2-47| 3-22| 4-03] 6| 6-15) 6-9 
8 
10 
+ 2] 1-40 | #-52 | 2-06 | 2:23 | 2-43 | 3-07 | 3-36 | 4:10 | 4-49| 5-32]12]12-29| 14-0 











O| 1-54 | 2-07 | 2-23 | 2-41 | 3-03 | 3-29 | 4-00 | 4-37 | 5-17! 6-00|1 4] 14-35/0-16-4 








— 2] 2-07 | 2-22 | 2-39 | 2:59 | 3-23] 3-52 | 4-25 | 5-03 | 5-44| 6-28] 16]16-40| 18-9 
4} 2-20 | 2-37 | 2-55 | 3-48 | 3-44] 4-14 | 4-49 | 5-29 | 6-12| 6-56] 17} 17-42] 20-1 
6 | 2-34 | 2-52 | 3-12 | 3-36 | 4-04] 4-37 | 5-15 | 5-57 | 6-43| 7-26] 18) 18-45| 21-4 
8 | 2-48 | 3-07 | 3-29 | 3-55 | 4-26] 5-01 | 5-41 | 6-26 | 7-12| 7-57] 19] 19-48] 22-7 




















10} 3-02 | 3-23 | 3-47 | 4-15 | 4-48] 5-26 | 6-09 | 6-57 | 7-46| 8-32|20)20-51|0-24-0 








12} 3-16 | 3-39 | 4-05 | 4-36 | 5-12] 5-53 | 6-40 | 7-32 | 8-24| 9-12] 21]21-53| 25-3 
1413-31 | 3-56 | 4-25 | 4-58 | 5-381 6-24 | 7-16 | 8-14 | 9-12|10-02] 22]22-56| 26-6 






























































16| 3:47 | 4:14 | 4:45 | 5-22 | 6-06 | 6-59 | 8-01 | 9-13 110-34 23123-59| 28-0 
18} 4-04 | 4-34 | 5-08 | 5-50 | 6-41 17-45 | 9-17 24125-02| 29-3 
20 | 4-22 | 4-55 | 5-34 | 6-22 | 7-25 25] 26-05|0-30-7 
22 | 4-42 | 5-19 | 6-04 | 7-04 26427-08| 32-2 
2415-04 | 5:46 | 6-42 27128-11| 33-6 
2615-30 | 6:21 | 7-54 28129°14| 35-1 
2816-01 | 7-18 29130-17| 36-5 
- 301 6-47 30}31-21|0-38+1 























les termes au dessus de I’Horizon vrai de ceux qui sont au dessous. 





donnent ’heure vraie, matin, pour |’ Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


























































































































Z 
° LATITUDE | 7°. 
g 
vA 
5 AZIMUTH. 
vo 
fa 5°; 10°| 15°) 20°) 25°| 30°| 35°| 40°) 45°) 50°; 55°) 60° 
- m. m. m. | hm} h.m.| h.m.| h.m.| h.m.[}[hm.!| h.m.| h.m.| hm. 
+ 30 5 | 11 16 22] 28| 35| 43] 521)1-03| 1-17] 1-36| 2-07 
28 4 9/1 13 18} 23] 29| 35| 431 52|1-03| 1-18! 1-40 
26 3 > as 15] 19] 23] 28| 34] 41} 50) 1-01) 1-17 
24 3 5 8 rH $4\° 181° 221: 261 SIA Sek Su 57 
ate 2 4 6 Si 10|: 13| #5'| “fel (24) “B61: Sel Bo 
oS 
201-3 |i-2 | Se Si 6] Fi te on 4s) se] Yel 
ras] - 
SAB 1-04) 1 eo ike Toe tia, ee ee ee ee 
= 16 0 I I | 2 2 3 3 4 5 6 7 
94 by |b mel ee, aed tae] <a] 2 ed ee] test; 47 |) dey 
12 2 4 5 7 9} 12| t4| $71 20| 24) 29| 34 
10 2 5 8 (04: C99 6d. $204 BRT Set: 88) a0 |: ey 
8 3 6 | 10 13 179) 49731, S25) BOT B64 ae 80) 58 
6] 4 8.| 12 161 20! 25) 30] 36] 43| 5111-00| ?-12 
4 5 9 | 14 191] 24] 30] 36] 43] 50/ 17-00] I-10] 1-24 
+i g 5 | 10 | 16 22] 28| 34| All| 491 58! 1-08] f-2I1 | £-36 
0 6 1.%2:| Ye 24] 31] 38) 46) SS) 7-05) 1-17| F-31 | 1-47 
—! 2 74 G31 BO 27] 35| 43| 52| FOF} P13) 7-25 | 1-41 | 1-59 
4 7 | 44 | 22 30] 38| 47) 57) t-08] 1-20] 7-34| t-51| 2-11 
6 Jan ae foe ee 33] 42| S51 | t-02| 1-14] 1-27| 1-43 | 2-0f | 2-23 
8 D5. WT 26 35] 45| 56| 2-07 | 1:20] 1-35 | 1-52 | 2-11 | 2-35 
10 9 | 19 | 28 38] 49| 1-00) #-13| 1-27] 1-42 | 2-0) | 2-22 | 2-48 
8 12 1 10 | 20 | 30 4t} 53) 1-05) 1-18) 1-33 11:50 | 2-10 | 2-33 | 3-0] 
BAR 2] al. 7 33 44) 56) 1-10 | t-24| 1-401 1-58| 2-19 | 2-44) 3-14 
4 16:0:40-21 23 |} 385 471} 1-00 | 1-14] 1-30 | 1-47] 2-06 | 2-29 | 2-55 | 3-28 
o> (Ora 4 26 | 37 5011-04) t-19 | #-36| t-541 2-15 | 2-39 | 3-07 | 3-42 
oa 
is 20 | 13 | 26°] 39 5311-08 | 1-24! ?-42 | 2-01 | 2-23 | 2-49 | 3-19 | 3-58 
22 | 14.) 27 | 42 56} 1-12} 1-29} 1-48 | 2-09 | 2-34 | 3-00 | 3-33 | 4-44 
24.1 14 | 29 | 44 | 1-00) 1-16 | 1-34) 1-54] 2-16] 2-42 | 3-11 | 3-46 | 4-32 
26 1 15 | 31 | 47 | 1-03] 8-21 | 1-40] 2-01 | 2:24] 2-52 | 3.23 | 4:02 | 4-52 
28 | 16 | 32 | 49 | 4-07] 1-25 | 1:46 | 2-08 | 2-33 | 3-02 | 3:36 | 4:19 | 5-15 
— 301 17 | 34 | 52 | 1-101 1-30) 1-52 | 2-15 | 2-42 | 3-13 | 3-50 | 4-37 | 5-42 
Latitude and Declination being unlike, the black line separates 
When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





LATITUDE [7° 


DEc. 





DECLINATION. 


66° 


69° 


72 


AZIMUTH. 


73. 


78° 


81° 


84° 


87° 


At ELona. 





Elong. 


H.A. 





90° 


64°54 


h. m. 
3°52 











h. m. 


2:31 
1-39 
1-04 


h. m. 


2:20 
1-21 


h, m. 


1-58 





h. m. 





35 


1-21 


h, m. 





Il 
Il 
31 
50 


2! 
19 
51 
1-19 


h. m. 


33 
1-32 
B57 


h. m. 


50 
1-46 
2°26 


h. m. 


67-25 
70-02 
72°48 
75°49 


3-40 
3°25 
3:07 
2°43 





79-18 


2-11 





84:00 





1-20 





1-21 
2-21 
3-04 


AT TRUE 
Horizon. 





DEc. 


Amp. 


Dase. 











1-07 


1-45 


2°29 


3-01 


3*39 


fie Ms 


0: 2+4 








1-06 
1-20 
1-33 
1-46 


1-15 
1-30 
1:44 
1:59 


1-24 
1-4] 
1-57 
2:13 


2-09 
23! 
2:58 
3-15 





2:58 
3°25 
3°51 
4°16 


3°32 
4:00 
4°27 
4:54 


4:9 





4:11 
4:40 
5:07 
5-34 


mamas] nw? 


10 
12 





74 
9-9 
12-4 
14-9 








2-13 


2-29 


3°36 


4°40 


5-19 


6:00 


14 


SF7-s 





212 
2°26 
2°39 


8 
6 
4 
2 
0} 1-59 
2 
4 
6 
8} 2-52 


2:28 
2°42 
2°57 
3°12 


2°45 
3-01 
3-17 
3°34 


3:57 
4:19 
4°41 
5-03 








5-05 
5-30 


5°45 


6:26 








5:56 
6°23 


6:11 
6:38 


7°07. 


6°53 
7°20 
7-49 


16 
17 
18 
19 





20:1 
21-5 
22 8 
24:2 








1043-06 


oer. 


3°51 








| 2} 3-20 
14} 3-35 
1643-50 
18] 4-07 


3°43 
4:00 
4:17 
4:36 


5:27 


6-52 


7°38 


8-2] 


20 


0-25°6 














4:09 
4:28 
4°48 
5:10 








5°53 
6:21 
6-53 
7-33 








20] 4-25 


4°56 


5:34 


8-33 





22) 4:44 
24) 5-05 


5-19 








26 | 5-30 
28) 6:00 


5°45 
6°18 
7:04 





— 30] 6-39 











6-02 
6-37 
7-30 




















7°24 
7:49 
8-48 





8-13 
8-53 
9:49 


8-56 
9-39 
10°39 





2i 
22 
23 
24 


27-0 
28-4 
29°8 
31-3 





25 


0-32:°8 





26 
27 
28 
29 


34-3 
35-8 
37°4 
39-0 





30 








0-40°7 








the terms below from those above the true Horizon. 








give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND. HOUR ANGLE FOR LATITUDE AND DECLINATION, 





































































































aa i GN Sc el teat oe Ae taal 






























































3 
° LATITUDE | 8°.’ 
4 
Zz 
- AZIMUTH. 
Q 
Q 5° | 10°| 15°| 20°) 25°| 30°) 35°| 40°) 45°| 50°| 55°; 60° 
m. m. m h.m.{h.m.| hem | h.m.|] hem. | hem. |] h.m.| hem | hem 
+ 30 5 | 10 | 15 | 201 26| 32] 39| 48] 58) I-11 | F-28| 1-55 
28 t.-4& 81:42 16) 25) 26| 32| 39) 47| 57|1-f0| 1-30 
26) 3 | 6] 10 | I3] 17) 21) 25) 30)° 37} 44) 54/| 1-08 
24 2 5 7 101 #f2| J5) 19] 22] 27) 32) 39| 49 
g oe 4. e. it 8 the 6 8) §0| “S2| 151° 57) 26) Bbir Bi 
c ml Re 
= 20) | ge RS it Came Phe Deore tee Bee ee el 
3 
2 18 * * * * * * * * * * * * 
IOP a | eR) By ee) Se) ae re) 0) 2) oe 
I4 | 3 4 6 8 >| -M ei: ie.) 2401. “93 '1) ee 
12 2 4 7 9 I 1. 87 04 a4 | 389) 34) 41 
10 3 6 oa 0S) 40: SR) 27a ae ae: a 
8 3 721. #4 151 99| 23] 28| 331 39| 46] 55) 1°06 
6 4 ex) 2 171 22) 27| 33) 40] 47| 55| 1-05) 1-18} 
4 et Oc) Be 201 26| 32] 38| 46) 54| 1-04) I-85} 1-29 
*i 2 6 I 17 231 29| 36) 44| S240-01| 1-12) F225) 1-41 
0 6 | #2 | 19 261 33| 40) 49| S58] 4-09] 1-21 | 1-35 | 1°53 
— 2 Fi Mb 281 36| 45| 54) 1-04) 4-16) 1-29 | 1-45 | 2-04 
4 26. 345:%:| 2 311 40| 49] 59| FIL] 7-23 | $38) 1-55 | 2-16 
6 @ | 4771 BS 341 43| 53) F-05| I-17] 1-31 | 1-46 | 2-05 | 2°28 
8 9 18 | 27 371 47| 58) #-10| $23 11-38 | 1-55 | 2-15 | 2-40 
10] 10 | 19 | 29 40} 51 | 1:02) 1-15 | 1:29] 1-46 | 2-04 | 2-26 | 2-52 
= 12\ 40 | 21 | 34 | 42) 54] 0-07] 1-21 | 1-36] 1-53 | 2-13 | 2-37 | 3-05 
de VAcbal bo 224). 33 451) 58\ I-lk| 1:26 | 1:43] 2-01 | 2°22 | 2-47 | 3-18 
3 16) 12 | 24 | 36 | 48] 1-02] 1-16| 1-32} 1-49 | 2-09 | 2-32 | 2-59 | 3-31 
2 18] 12 | 25 | 38 | 5141-06 | 1-21 | 1-38] 1-56] 2-17 | 2-42 | 3-11 | 3-45 
3 20] 13 | 26 | 40 | 54] 1-10 | 1-26 | 1-44 | 2-03 | 2-26 | 2-52 | 3-23 | 4-00 
221 4 | 28 | 42 5841-14) 1-31 | 1-50 | 2:11 | 2°35 | 3-03 | 3-36 | 4-16 
24115 | 30 | 45 | f-01} 1-18 | 1°36 | $-56 | 2-19 | 2°44 | 3-14 | 3-50 | 4°34 
261 15 | 31 | 47 | 1-04] 1-22) 1-42 | 2:03 | 2-27] 2-54 | 3-26 | 4°04 | 4-53 
281 16 | 33 | 50 | 1-08] 1-27] 1-47) 2-10 | 2:35 | 3-04 | 3-39 | 4:21 | 5-15 
— 301.17 | 35 | 53 | I-11] 1-32 | 1-53 | 217 | 2°4413-15 | 3-52 | 4-39 | 5-41 








Lat. et Dec. étant de noms opposés, la ligne noire sépare 








Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 





LATITUDE | 8°. 





AZIMUTH. 


63°| 66°| 69°| 72°| 75°| 78°| 81°| 84°| 87°; 90° 


DECLINATION. 


DEc. 














h.m.| h.m.| h.m.| h.m.| h.m.f h.m.| hem. | hem. | h.m.| hom. 
+30] 2:24 








281 1-47 | 2-17 
261 1-20 | 1-36 | 2:06 



































A L’Horizon 
VRAI. 





Amp. 





Diff. 
Asc. 





h. m. 
0: 2°6 
5°2 





0: 7-8 








4- 





10-5 
13-1 
15-8 
18-6 





0-20-0 














WARN] OCOLHYOHRAO& 
he 
oS 
rs 
ho 
© 
\ 
Us 
vs 
\ 
DH 
& 
us 
< 
oO 
~ 
& 
Ny 
iS 
si 
rg 
K 
a 
bs 
nd 
a 
S 
a 








21°4 
22°8 
24°2 
257 








0+27-2 





3-24 | 3:47 | 4:12 | 4°42 | 5:15} 5-52 | 6-34 | 7-18 | 8-02) 8-43 
3-39 | 4:03 | 4-30 | 5-02 | 5:38| 6-19 | 7-04 | 7-51 | 8-38| 9-20 
3-54 | 4:20 | 4:50 | 5:24 | 6:04 | 6-48 | 7-39 | 8-32 | 9-23|10-°08 
4°10 | 4:38 | 5-11 | 5°49 | 6-33 | 7-24 | 8-23 | 9-30 |10-43 




















4:27 | 4:59 | 5-34 | 6:16 | 7-08} 8-11 | 9-53 








28°7 
30°2 
Si 7 
53° 





0:34°9 











4°46 | 5:20 | 6-00 | 6-50 | 7-56 
5:08 | 5-45 | 6-33 | 7-37 
5-29 | 6:14) 7°16 
5°57 | 6°55 


— 3016 34 

















Nd ND NO NS ~lss>5l5 
AAKRNH!] FO) AARN! CO 

















36:5 
38-1 
39°8 
41-5 








0°43-2 








les termes au dessus de ]’Horizon vrai de ceux qui sont au dessous. 








donnent heure vraie, matin, pour I’ Azimut vers le cdté polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 





























































































































Zz 
= LATITUDE | 9°, 
< 
vA 
= AZIMUTH. 
fa 5° 1 10°, 15°| 20°, 25°| 30°| 35°; 40°, 45°; 50°, 55°: 60° 
4 m. m. m. h.m.} hm. | hm. | hm}|hmtih.mj}hmshm!|hm 
+ 30 4 9 | 14 18] 24] 30| 36! 44) 5311-05) 1-20! 1:44 
28 4 7/11 IS} 19) 24] 29! 354) 42] 451} 1-03) 1-20 
96 4.03 5 8 II 15) 418} 22! 271 DBZ) meet a7! 59 
: 24 2 4 6 8 10 13 16 19} 22| 27| 32| 40 
3 22 I 2 3 5 6 7 9; Tl 13 16 19| 23 
c 20 0 ! | 2 2 2 3 4 4 5 6 7 
2 18 0 ! ! 2 2 2 3 4 4 5 6 7 
it 36 2.10.1 eee SE S86 | 337) SHO t 921 395 | 471 oe 
14 2 4 6 71 10 12 ci 71 2801 4 |. 29} 8s 
12 2 5 8 1o} 13} 6] 20| 24] 28) 33] 39| 47 
10 3 6 | 10 134 971 ObT O51 908 86) 42-60} 59 
8 4 8 | 12 16] 21| -25| 30] 36] 43] S51} 1-00| I-12 
6 5 9 | 14 191 24] 30| 36| 43] 50] 59/| 1-10} 1-23 
4 5 | 10 | 16 22] 28| 34] All| 49] 58| 1-08! 1-20] 1°35 
+ 2 6 12 18 24] 31 38| 46| 5511-05) 1-16! 1-30| 1°46 
0 7 | 13 | 20 27) 35!) 43) SI| 1-01] 112) 1-25) 1-40 | 1°58 
mt 7.11 44 | B22 30] 38| 47| 56| 1-07} 1-19 | 1-33} 1-50 | 2-09 
4 8 | 16 | 24 33} 42) 51 | 1-02) 1-13] 1-27) 1-42) 1-59 | 2-21 
6 9:| 47-1} 26 35| 45| 561 1-07| 1-20] 1°34| 1-50 | 2-09 | 2-32 
8 9 | 18 | 28 38] 49) 1-:00| 1-12) 1-26] 1-41 | 1-59 | 2:19 | 2°44 
10 | 10 | 20 | 30 41] 52) 1-04| 1-17 | 1:32] 1-49 | 2-08 | 2-30 | 2°56 
3 {24-1 I Be 44] 56} 1-09 | 1-23 | 1-39] 1°56 | 2-16 | 2-40 | 3-08 
2 14] Il | 23 | 34 47} 59) 1-13 | 1-28 | 1-45] 2:04 | 2-26 | 2-51 | 3-21 
3s .16 4:42, -24-| ‘37 50] 1-03 | 1-18 | 1-34] 1-52] 2-12 | 2-35 | 3-02 | 3:34 
Bi 18 | 13 | 26 | 39 §311-07| 1-23 | 1-40 | 1-59] 2-20 | 2-45 | 3-13 | 3:48 
ay 
= 20 2:43 1°27) 4 S564 1-11 | 1-28 | 1-46 | 2-06] 2-29 | 2-55 | 3-26 | 4°03 
22 444-4089 | 43 5911-15 | 1-33 | 1-52 | 2-13 | 2:37 | 3-05 | 3-38 | 4:18 
24 1 15 | 30 | 46 | 1-02] 1-19 | 1-38 | 1-58 | 2-21 | 2-47 | 3-16 | 3-52 | 4°35 
26 | 16 | 32 | 48 | 1-051 1-24) 1-43 | 2:05 | 2-29] 2-56 | 3-28 | 4:06 | 4:54 
28 | 17 | 33 | SI | 1-09) 1-28! 1-49 | 2-12 | 2:37] 3-06 | 3-41 | 4:22 | 5-15 
— 301 17 | 35 | 53 | 1:13 41°33) 1-55 | 2-19 | 2646 13-17 | 3°54 | 4-40 | 5-39 
Latitude and Declination being unlike, the black line separates 
When Lat. and Dec, are of the same name, the terms below the black line 
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ee 


Le eee ae any Om VET a = eee eo ae 








ee at Be Et tree SNE ace ae Deeps ones Prete 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 





DECLINATION. 


LATITUDE | 9°. 





66° 


72° 


AZIMUTH. 


yd 


78° 


8° 


84° 


87° 


90° 


Dec, 


. At ELonc. 





Elong. 


H.A, 











h. m. 
3:02 








1-58 
1°22 


h. m. 


h, m. 


2°25 
58 


h. m, 


1-30 


h, m. 








17 


22 


31 


h, m. 














1-07 


Pr #7 


15 
42 
1°06 
1-28 


19 
51 
1-18 
1-43 


24 
1-08 
1-34 
2-01 


h. m. 


h. m. 


30 


° / 


66°20 


h. m. 


3°34 





69-02 
71°55 
75:03 
78-42 


3°19 








83-38 








33 
1-19 
1-54 
2°22 


1-42 
2-21 
233 


49 


AT TRUE 
Horizon. 





Amp, 


Dasc. 





tae 
2:07 
4:14 


ja os 
0- 2:8 
55 











1:24 


E33 


1-49 


2°06 


227 


2:52 


3+22 











1-29 
1-43 
[+57 
211 


1-40 
1-56 
2:11 
2:26 


1-53 
2°10 
2:27 
2°44 


2-09 
2-28 
2°46 
3:04 


2:28 
2-48 
3:08 
3-28 


2°50 
3°13 
3°34 
3°55 


3:17 
3°41 
4:04 
4°26 








2°25: 


2°41 


3:00 


3°22 


3°47 


4:16 


4:48 


3-48 
4:13 
4:37 
5-00 


6:21 


@ 8-3 











8-28 
10°35 
12°42 
14-49 


II: 
i$ 
16°8 
19-7 








5-23 


Be 


0-21°2 








2:38 
2°52 
3:06 
3°20 


2:56 
3:11 
3:27 
3:42 


yee Pf 
3-33 
3°50 
4:07 


3-40 
3-58 
4:17 
4°36 


4-07 
4:27 
4:47 
5-07 


4:37 
4:58 
5°20 
5-42 


Soh l 
5+33 


5:46 








5°56 
6°20 


6°10 
6+34 
6°58 








16°57 
18-01 
19:05 
20-08 


22:7 
24:2 
25°7 
27°2 











3°35 


559 


4:27 


4:55 





a29 


6:06 


6°45 





7°25 


21-12 


0:28-8 











3°50 
4:06 
4:22 
4:40 


415 
4:33 
4:52 
5-12 


4:44 
5-04 
5°25 


5:16 
5-38 








5:48 


6°02 
6:29 


5-52 
6-17 
6-44 
7-16 


6°31 
6-59 
7:24 
8-08 


742 
7*43 
8-18 
9-04 


7:54 
8-25 
9:05 
9:58 


22°16 
23°21 
24:25 
25°29 


30-4 
32:0 
33°6 
35°3 




















4:59. 


5°34 


6°13 


7-01 


7-57 


9-04 





5-20 








5°44 
6°42 
6-48 


5°59 
6-28 
7:07 
8-29 





- 30 








6-52 








6°45 
7-25 





7°42 
9-09 





9-05 








26°33 


0°37-0 





29 





30 


2FSF, 
28-42 
29-46 
30°51 


38-7} 
40-4 
42-2 
44:0 





31-56 








0:45-9 





the terms below from those above the true Horizon. 





give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 









































































































































z 
3 LATITUDE 20°. 
Zz 
= AZIMUTH. 
ia] 
Q 5° 4. 10°| [S*| 20°41 25°| 30°| 35° 40° 45°; 50°) 55°| 60° 
ko m. m. ° m |hmtihmfi|hmsi|hmij|hmihm!| hm} hm. | hm. 
+ 30 4 8 1°92 17] 22|:27| 33) 40] 48] 58| 1-12| 1-33 
28 3 6 | 10 131 17) 21) 26] 31] 37| 45| 55\1-10 
26 2 5 7 Jol 12) 15) 49)| 231 °274' B34 “401 50 
24 2 3 5 6 81 40)) Foi (151 18) at ee st 
ee a 4 2 ORM Bt 4) Sw 7) Ol eT ee 
~~ 
Bs: 20 * * * * * * *% % & * *% x 
S 
m8 Te 1 ce ee eT ee |e) 8] ie) 0) 42] oe 
rq (16 / 3 4 6 8} fo}. #2] 14] #6] 20] 23] 28 
14 2 4 7 9} Il $41 O74 S01 B61 go] 84) 
12 3 6 9 yo5 S41. 104) RB S74) Be). 58 14571. S39 
10 4 = gor 15) 19| 23| 28) 331 391 471 55)|1-05 
8 4 8 | 13 171 22| 28) 33| 40] 47] 55) 1-05| 1-17 
6 5 | 10 | 15 201 26| 32) 38| 46] 54|7-04| 1-15 | 1-29 
4 e499 17 231 29| 36| 44] 5241-0! | 4-12) 1-25 | 1-40 
+ 2 6 4 F251" 49 261 33!) 40) 49| 5841-08) j-20) 1-341) 1-51 
0 Ba he Fe | 281 36| 45| 54) 1-044 1-16) 1-29) 1-44} 2-03 
a) 2 8 15 | 23 3! 40| 49| 59|1-1041°23 | 1-37) 1-541) 2-14 
4 8 | 16 | 25 34] 43| 53| 1-04) 1-16] 1-30 | 1-45 | 2-03 | 2-25 
6 9 | 18 | 27 37] 47) 58\| 1-09 | 1-22] 1°37} 1-54 | 2-13 | 2-36 
8} 40 | 19 | 29 39] 50] 1-02 | 1-15 | 1:2911-44 | 2-02 | 2-23 | 2-48 
10 | 10 | 20 | 31 421) 5411-06] 1-20| 1-354 1-52 | 2-1] | 2-33 | 3-00 
Ss {24:01 4°42 3 33 45) 57) T-11 | 1:25 | 1-41 1 1-59 | 2-20 | 2-44 | 3-12 
Fe 1 4-a2) 1; 23) 8S 481) 1-01 | 1-15 | 1-31 | 1-48] 2:07 | 2-29 | 2-54 | 3-24 
Ki 1624-224: S64. 37 5111-05 | 1:20 | 1-36 | 1-54] 2:15 | 2-38 | 3-05 | 3-37 
>» 18} 13 | 26 | 40 | 54] 1-09 | 1-25 | 1-42 | 2-01 | 2-23 | 2-47 | 3-16 | 3-51 
vid 
S 20 | 14 | 28 | 42 571) 1-12 | 1-29 | 1-48 | 2-081] 2-31 | 2-57 | 3-28 | 4-05 
221 14 | 29 | 44 | 1-00} 1-17 | 1-34) 1-54 | 2:15} 2-40 | 3-08 | 3-4] 4-20 
241 15 | 3! | 47 | 1-031 1-21 |.1-40| 2-00 | 2:23 | 2-49 | 3-19 | 3-54 | 4-36 
26 | 16 | 32 | 49 | 1-06} 1-25 | 1-45 | 2-07 | 2-31 | 2-58 | 3-30 | 4-08 | 4-55 
28 1 17 | 34 | 52 | 1-10} 1-29 | 1-50] 2-13 | 2-39 | 3-08 | 3-43 | 4:24) 5-15 
— 30] 18 | 36 | 54 | I-14] 1-34) 1-56 | 2-21 | 2-48 13-19 | 3-56 | 4-41 | 5-38 
Lat. et Dec. étant de noms opposés, la ligne noire sépare 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 











49° 








AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION: 





At ELonc. 





LATITUDE 20°. 


DEc. 





Elong.| H.A. 





AZIMUTH. 
6 4.) % ™ 


63°| 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°) 90°|30]67-10| 3-24 
h.m. | ‘h.m. | hom. | hem. | hm. jh.m.} h.m.| b.m.| h.m.| b.m.|28169-59| 3-07 
+ 30} 1-53 | 2-30 26173-02| 2-47 


24}|76°27| 2-21 
22180-38| 1-43 


DECLINATION. 

















28} 1-23 | 1-41 | 2:49 

















24 36 43 5d 1-04 1-30 : A L’ Horizon 
D2) 17\| (20) <245 °28) 36} “50 E Vral. 
20) * - if: * * * * x % * Amp. reg 

















o 7 h. m. 
2:08)\0- 2:9 
4° 1Sp) -3°9 




















° 

2 

4 
12] 1-00 | 1-07 | 1:15 | 1-26 | 1-38} 1-54 | 2-13 | 2-36 | 3-04| 3-37] 6] 6-23) 8-8 
81 8-31/0-11-7 














8] 1-26 | 1-36 | 1-47 | 2-02 | 2-17 | 2-36 | 2-59 | 3-25 | 3-55| 4-29]10]110-39| 14-7 
6 | 1-38 | 1-50 | 2-02 | 2°18 | 2-35 | 2-56 | 3-20 | 3-48 | 4:19| 4-53, 12]12-47| 17-7 
Ay l-S1 | 2-03 | 2:17 | 2:34 | 2-53] 3-15 | 3-40 | 4-09 | 4-41| &- 16,13] 13-51| 19-3 
+ 2] 2:03 | 2-17 | 2:32 | 2:50 | 3-10 | 3-34 | 4-01 | 4-31 | 5-02) 5-38} 14] 14-55) 20-8 











0|.2-15 | 2-30 | 2-47 | 3-06 | 3-28 | 3-53 | 4-29 | 4-52| 5-25! 6-00|1 5] 15-59\0-22-4 











— 2] 2-28 | 2-44 | 3-01 | 3-22 | 3-45] 4-11 | 4-41 |'5-13 | 5-48 6-22|16]|17-03| 24-0 
4} 2°40 | 2:57 | 3-16 | 3-38 | 4-02 | 4-30 | 5-01 | 5-34 | 6-09| 6-44] 17) 18-08) 25-6 
6 | 2:53 | 3-11 | 3-31 | 3:54 | 4-20] 4-49 | 5-21 | 5-56 | 6-31| 7-07} [8] 19-12) 27-2 
813-05 | 3-25 | 3-46 | 4:09 | 4-38] 5-09 | 5-43 | 6-18 | 6-55| 7-31} 19]20-16) 28-8 

















1013-18 | 3-39 | 4-02 | 4-28 | 4-57] 5-30 | 6-05 | 6-42 | 7-20| 7-56|20)21-21/0-30-5 

















[2|.3-31 | 3-53 | 4-18 | 4°46 | 5-17] 5-52 | 6:29 | 7-07 | 7-46| 8-23}21]122-25| 32-1 
14) 3:45 | 4:09 | 4-35 | 5-05 | 5-38] 6-15 | 6:54| 7-35 | 8:16| 8-53} 2223-30) 33-8 
16}.4-00 | 4-25 | 4-53 | 5:25 | 6-01 | 6-41 | 7-23 | 8-07 | 8-50| 9-28} 23]24-34| 35-6 
18) 4:15 | 4-42 | 5-13 | 5-47 | 6-26 | 7:10 | 7-57 | 8-46 | 9-33 |10°13| 24) 25-39| 37-3 




































































20] 4:31 | 5-00 | 5-34 | 6-12 | 6-55] 7-45 | 8-41 | 9-43 |10-50 25) 26-44'0-39-1 
22) 4-48 | 5-20 | 5-58 | 6-40 | 7-31 | 8-35 | 26127-48| 40-9 
24)\ 5-07 | 5-43 | 6-25| 7-16 | 8-25 27128-53| 42-8 
2615-29 | 6:09 | 6-59 | 8-J1 28129-58| 44-6 
2815-54 | 6:42 | 7-52 29131-04| 46-6 
- 30] 6-24 | 7-30 30) 32-09|0-48-5 




















les termes au dessus de 1’Horizon vrai de ceux qui sont au dessous, 





donnent l’heure vraie, matin, pour I’ Azimut vers le cdté polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


meat Sigs 55 






























































ewe tae 








Se SC ee OT TCT, emcee ek 












































ye iL) a at Ci a a ke a ale 8 








a 
© LATITUDE 2]°, 
cy 
=< 
Z 
- AZIMUTH, 
Q 
Q 5° | 10°| 15°| 20°4 25°| 30°) 35°): 40°| 45°) 50°| 55°| 60° 
s m. m m. h. m.] h.m. | h.m. | h.m. | hem. { h.m. |} h.m.| h.m. |} hm 
+ 30 4 7 NH 151 19| 24] 30] 36] 43| 5211-05 | 1-23 
28 3 6 8 12 15 18| 22] 271 33) 39| 4811-00 
26 2 4 6 81°10) 13| 96) /191 23% 71 331-4! 
Vie oe epee wee lb Se t ey Bie ges: pee ee ee Sig SRR 
g 22h O14 ! 24.2) - Sip Bl th a eae 
~~ 
= 20 | o ! | ot 1) ett el: 2h 6! Sie 8 
3 
18 1. 8. | Bea ey mel ese) as] vali 
- 16 2 4 6 Si 40) 121 del B71: 201: 24| 29): os 
I4 3 5 8 HH 13| §7| 20) 241 28| 331 40| 47 
12 4 6 | 10 131 17] 21] 25) 301 36| 421 50| 59 
10 4 Bi a2 16) 21| 25| 31] 37] 43) 51|1-00\| I-11 
8 Soo. 44 19} 24| 30| 36| 43] 50/| 1-00} 1-10 | 1-23 
6 5 | 10 | 16 221 28| 34| 4I| 49] 58)| 1-08! 1-20| 1-34 
4 6 | J/2 | 18 241 31| 38| 461 S551 1-05| 1-86] 1-29 | 1-45 
eit 7 13 | 20 271) 35| 43) SI|1-OI] I-12 | 1:24| 1-39 | 1-56 
0 7 4s.) Be 30} 38| 47| 56)\1-071 1-19 | 1-33 | 1-48 | 2-07 
— 2 8 16 | 24 32) 4l| 5! | 7-01 | 1:13] 1-26} 1-41 | 1-58 | 2:18 
4 iy 7 1 ae 351 45| 5514-07) 1°191 1-33 | #49 | 2-07 | 2:29 
6 9 | 18 | 28 38] 48| 59| F-12| 1:25) 1-40| 1-57| 2:17) 2:41 
8B: 440 it -20::\-30 4I | 52| 1-04) 1-17} 1-31] 1-47 | 2-05 | 2:27 | 2-52 
10 | to | 21. | 32 43} 55| 1-08} 1-22) 1-37] 1-55 | 2-14 | 2-37 | 3-03 
§ 12} 11 | 22 34 | 46) 59| 1-13 | #271 1-44) 2-02 | 2-23 | 2-47 | 3-15 
Bod epi? 2 es) 86 4911-03 | 1-17 | 1-33 | 1-501 2-09 | 2:33 | 2:57 | 3-27 
ki 16 113 | 25 | 38 5211-06 | 1-22 | 1-38 | 1:57] 2°17 | 2-41 | 3-08 | 3-40 
2 18 | 13 | 27 | 40 5511-10 | 1-26 | 1-44 | 2°03] 2-25 | 2-50 | 3-19 | 3-53 
5 20 | 14 | 28 | 43 581 1-14| 1-31 | 1-50 | 2°10 4 2°33 | 3-00 | 3-31 | 4:07 
221 15 | 30 | 45 | 1-01} 1-18} 1-36 | 1-56 | 2-18] 2-42 | 3-10 | 3-43 | 4:22 
24116 | 31 | 47 | 1-041 1-22 | 1-41 | 2-02 | 2:25] 2-51 | 3-21 | 3:56 | 4:38 
26 | 16 | 33 | 50 | 1-08] 1-26 | 1-46 | 2-08 | 2-33 | 3-00 | 3-32 | 4-10 | 4:56 
28 1 17 | 35 | 52 | I-11] 1-31) 1-52 | 2-15 | 2-41. 13-10 | 3-44 | 4:25 | 5-15 
— 301 18 | 36 | 5S | 1-15] 1-35| 1-58 | 2-22 | 2-501 3-21 | 3-57 | 4°42 | 5-37 
Latitude and Declination being unlike, the black line separates 
When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





DECLINATION. 


LATITUDE 2]° 





66° 


69° 


yea 


AZIMUTH. 


75° 


78° 


81° 


8 4° 


87° 


90° 


At Etonc. 





Elong. 


H.A, 





ol 


68-04 


h. m. 


3°13 





2:07 


h. m. 











1-26 


£-52 
1-08 
37 
12 


h. m. 


h. m. 


1-01 


h. m. 


1-47 
22 


h, m. 


h, m. 


him. 


h,.m. 





71-03 
74:19 
78-07 





83-17 


2°55 
2:32 
2:02 
i §3 














I] 





19 


33 


h-14 


AT TRUE 
Horizon. 





Amp. 


Dasce. 





F-06 


3] 
50 
1-07 
E23 


50 
1-17 
1-4] 
2:04 


1-17 
1-51 
2°20 
2°46 


2:09 
2:47 
3:19 
3°46 


o 1 
2:09 
4:17 


6-26) 


h. m. 
0 :3:1 
- 62 

9:2 





1-19 


1-39 


2:24 


3-10 


4l1 


8°34 


0:12-4 











1:32 
1-44 
I-56 


2:08 


1-42 
1-56 
2°09 
2°22 


1-54 
2:09 
2:24 
2°38 


2-44 
3:03 
3°21 
3°40 


3:32 
3°54 
4°14 
4:35 


4:34 
4:56 
5-18 
5:39 


10°43 
12°52 
13-56 
15-01 


15°5 
18-7 
20°3 
22:0 





2°20 


2°35 


2°52 


3-57 


4:55 





mise 
2°45 
2°57 
3:09 


2:48 
3-02 
315 
3-28 


3:06 
3°21 
3°35 
3:50 


4:15 
4°33 
4:52 
SEF 


Bis 
a3F 


6:00 


16:06 


0:23-6 











5°56 
6:17 


6-21 
6°42 
7:04 
7 +26 


17-10 
18-15 
19°20 
20°25 


i 
27-0 
28-7 
30°4 








3°22 


3°42 


4:05 


5-31 


6°39 


7-49 


21-29 


0°32°1 





3°35. 
3:48 
4:02 
4:17 


Ke P 
4:11 
4:27 
4:44 


4:21 
4:37 
4:55 
Lae 








5°51 
6-13 
6°37 
7-04 





7-03 
7°29 
7°58 
8-32 


8-14 
8-4] 
9-13 
9-51 


22°34 
23°39 
24°45 
25°50 





43:9 
35:7 
af*2 
39-4 





4:33 








5:01 


5:33 


7-36 


10-46 


25) 


26°55 


0:41°2 











4:50 
5:08 


5-21 








5°28 
5:51 


5:42 
6:07 
6°36 


5-56 
6:21 
6-53 


7°36 | 








- 30 





6°20 





7-18 











8-17 
9°41 














28-00 
29-06 
30°11 
31-17 


43:2 
45-1 
47:1 
49: 








32°23 





0-51-2 








the terms below from those above the true Horizon. 








give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
























































Zz, 
3 LATITUDE 22°, 
> ' 
4 . 
A AZIMUTH. 
Q 5° 1 10°) 15°) 20°] 25°; 30°) 35°: 40°; 45°; 50°; 55°) 60° 
v m. m. m. | h.m.][ h.m.| h.m/}h.m.| h.m | h.m.| h.m.|h.m.!/ h. m. 
+ 30 3 6 | 10 $34 6171 22) (261 S28 ..38) 461-571 4-42 
28 2 5 7 $07 #13) 16] $9| 234 7284-36) 41) Si 
26 2 3 5 6 8 104-. 43) 154° 189 22). 261 32 
24 i] 2 2 3 4 5 6 7 91° 9] 13| 16 
oO 22 * * *% * * * * % * *% * *% 
ao] 
Bi20-7 1 18h (92 Fat gl") 51.6) 74 8) gol se) ae 
tas] 
a 18 | sity Bi biol yo] yal 471° 201) 2342 oe 
is 16 2 4 7 91°42) 14) (47) 211 -24)-29| B41 HF 
14 3 6 9 $2945) 219) Ra e742 1 88) 45933 
[2 4 5 ae ae 15] 439| 23) 28| 33] 40| 47| 55) 1-05 
10 4 9 | 13 18] 22| 28| 33) 40] 47| 455)4:05) 4-17 
8 5 | 10 | 15 20] 26| 32| 39| 46] 53) 14-04] 4-15 | 1-28 
6 6] 1! 17 23) 29| 36) 44| S52) 4-01 | 1-12) 1-24} 1-39 
4 6 | 13 | 19 261) 33| 40] 49| 458] 1-08| 1-20) 1-34} 1-50 
+ 2 7 4A 1 RF 28; 36| 45) 54)| 1-041 14-15 | 1-28! 1°43 | 2-0] 
0 8 | 15 | 23 31] 40| 49) 59! 4-10] 4-22 | 1-36 | 1-53 | 2-12 
— 2 8 |.46 | 25 34] 43| 53) 1-04) 1-161 1-29 | 1-44) 2-02 | 2-23 
4 9 | 48 | 27 361 46| 57|1:09| 1-22] 4-36 | 1-52 | 2-11 | 2-34 
6 9 19 | 29 391 50] 1-01 | 1-14) 1-281 1-43 | 2-01 | 2:21 | 2-44 
8 °T 406 <| 207). 3t 424 53) 1-06) f-19| 1-341 1-54 | 2-09 | 2°30 | 2-56 
10 4 fl a2 {33 454 57 | 1-10 | 1:24} 1-401 1-57 | 2:17 | 2°40 | 3-07 
12] 11 | 23 | 35 | 47] 1-00 | 1-14) 1-29 | 1-46} 2-05 | 2-26 | 2-50) 3:18} 
NA 2 eee 87 50] 1-04 | 1-19 | 1-35 | 1-52 | 2-12 | 2°35 | 3-00 | 3:30) : 
4 16 1 13 | 26 | 39 5311-08 | 1-23 | 1-40 | 1-591 2-20 | 2-44 | 3-11 | 3-43 : 
o FBT le y| 27 i a 56} 1-11 | 1-28 | 1-46 | 2-06 | 2-28 | 2-53 | 3-22 | 3-56 a 
is ¥ rH 
= 20 | 14 | 29 | 44 | 59) 1-15 | 1-33 | 1-52 | 2-12] 2-36 | 3-02 |3-33| 410] 
22 | 15 | 30 | 46 | 1-02] 1-19 | 1-38] 1-58 | 2:20 | 2-44 | 3-12 | 3-45 | 4-24 : 
24 1 16 | 32 | 48 | 1-051 1-23 | 1-43 | 2:04 | 2-27} 2-53 | 3-23 | 3:58 | 4-39 a 
26 | 17 | 33 | 51 | 1-09] 1-28} 1-48 | 2-10 | 2:35] 3-02 | 3-34) 411) 4-56) 
28 | 17 | 35 | 53 | 4+4211-33 | 1-53} 2-17 | 2-43 13-12 | 3-46 | 4:26 | 5-15 u 








heme 























— 30] 18 | 37 | 56 | 1-16} 1-37 | 1-59 | 2-24 | 2-51 13-22 | 3-59 | 4-42 | 5-36 


Lat. et Dec. étant de noms opposés, la ligne noire sépare 























OI igo YOR PY 








Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





LATITUDE 22°, 





DECLINATION, 


72° 


AZIMUTH. 


gs 


78° 


81° 


84° 


87° 


90° 


DEc. 


At ELonc. 





Elong.| H.A. 





30 


° d h. m. 


69:04) 3-02 








+ 3011-26 | 1-47 





h, m. 


h. m. 


h. m. 


lh, m. 


h. m. 


h. m. 


28 
26 


S 


72:14) 2°42 
75-47| 2°16 
80-10! 1-39 








DEc. 


A L’Horizon 
VRAL 





Amp. ye 











h. m. 











16] 46 52 
14} 1-00 | 1-07 
12) 1-13 | 1-24 


58 
13 
1-31 





2-09\0- 3-2 
4:19} 6:5 
6:28} 9:7 
8-38) 13-1 








10} 1-25 | 1-35 


1-46 





8] 1-38 | 1-49 
1-50 | 2-02 
2-02 | 2-15 
2:14 | 2-28 





2:01 
2:15 
2:29 
2°43 


10-48\0:16-3 











11-53) 18-0 
12-58| 19:7 
14-02) 21:4 
15-07} 23:1 








eS 





2-37 | 2-53 
2-49 | 3-06 
3-01 | 3-19 
8 | 3-13 | 3-32 


6 
4 
2 
* 0] 2-25 | 2-40 
2 
4 
6 





3-11 
3:25 
3°39 
3:53 








16-13|0:24:9 











10} 3:25 | 3-46 





4:08 








17-17} 26°6 
18-23) 28:4 
19-28) 30-2 
20-33| 32-0 








21-39)|0-°33°8 





12} 3-38 | 3-59 
1413-51 | 4-14 
16 | 4-05 | 4-29 
18] 4-19 | 4-45 








4-23 
4-39 
4-56 
5-14 

















22:44| 35:7 
23-50) 37-6 
24:55| 39°5 
26:01; 41:5 








20 | 4:34 | 5-02 


5:33 


25 


27-07)\0-43-4 








D221 4-51 | 5-21 


5-54 





24)\ 5:08 | 5-42 
26 | 5-28 | 6:04 
281 5-50 | 6-32 





6:18 
6-47 
7:24 








— 301 6-17 | 7-08 








8-43 


























28:13) 45:5 
29-19) 47:5 
30-25, 49:6 
31-32| 51-8 














32:38)0-54-0 





les termes au dessus de l’Horizon vrai de ceux qui sont au dessous. 








donnent l’heure vraie, matin, pour l’Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 

























































































z 
9 LaTITUDE 23°. 
> 
Z : 
= AZIMUTH. 
& ° ° ° ‘° ‘° ° 
Q 5° 1 10°| 15°) 20°} 25°| 30°| 35°] 40°) 45°] 50°| 55°) 60 
* m. m. m |hmijhm|hm.|hm.| hmifhm.| hm.| hm. | hm. 
+ 30 3 6 9 12 15| 19] 23] 28] 33] 40| 49} 1-02 
28 2 4 les 8} il 13| 16 19] 23) 28| 34) 42 
264-34 2.125 51 6 819959 |“ 14] 16) 20| 24 
24 0 I I 2 ] 3 3 4 4 5 6 8 
g eet 04 4 ! S432] 42) 98] «41. <6] 9S Pelee 
oS 
5.20) 1 [52 |e Sb elie) ie 9) tatiicas | asl eaei a 
3 
ie 18] 2 4 6 si 10| 92| §5| 171 21) 24| 291 35 
«16 3 5 8 Il 13) 2217 | 2 BO Pte 1 ee | 4 | 401 a7 
4 141 31/7110] 131 17] 2t| 26) 30] 36] 42| 50] 59 
[2 4 8 12 16) 21) 26) 31) 37] 43) Sf| 1-00) I-11 
10 5 9 14 19] 24] 30] 36] 43] SI} 59)| 1-10] 1-23 
8 5 | 11 16 221 28| 34| 4l| 49] 58) 1-08) 1-20} 1-34 
6 6 1:42 |:48 24) 31| 38) 46| 5511-05) 1-16] 1-29 | 1-44 
4 7: 1-43. 1220 27) 35) 43| SI|t-O1} 1-12 | 1-24| 1-38 | 1-55 
+ 2 7 14 | 22 301 38| 47| 561] 1-07} 1-19 | 1-32 | 1°47 | 2-06 
0 8 | 16 | 24 321 4l| SI) 4-01 | 1-13} 1-25 | 1-40 | 1-57 | 2-16 
— 2 8 | 17 | 26 35) 45| 55| 1-06) 1-181 1-32 | 1-48 | 2-06 | 2-27 
4 9 | 18 | 28 38] 48| 59) I-11 | 1-24) 1-39 | 1-56 | 2-15 | 2-38 
6 | 10 | 20 | 30 40} 51| 1-03} 1-16 | 1-30] 1-46 | 2-04 | 2-24 | 2-48 
8} 10 | 21 | 32 43) 55| 1-08) 1-21 | 1:36] 1-53 | 2-12 | 2-34 | 2-59 
10 | tl | 22 | 34 464 58| 1-12 | 1-26 | 1-42] 2-00 | 2-20 | 2-43 | 3-10 
S 12 | 12 |-24 | 36 4911-02 | 1-16 | 1°32 | 1-49] 2-07 | 2-29 | 2-53 | 3-22 
B= 14 | 12 | 25 | 38 5111-05 | 1-21 | 1-37 | 1-551 2-15 | 2-37 | 3-03 | 3-33 
Ki 16 1 13 | 26 | 40 5411-09 | 1-25 | 1-42 | 2-01 | 2-22 | 2-46 | 3-14 | 3-45 
>» 18 | 14 | 28 | 42 | 57] 1-13 | 1-30| 1°48 | 2:08 | 2-30 | 2-55 | 3-24 | 3-58 
og 
cy 20 1 15 | 29 | 44 | 1-004 1-17) 1-34) 1-54] 2-151 2-38 | 3-05 | 3-35 | 4-11 
221 15 | 31 | 47 | 1-034 1-21 | 1-39 | 1-59 | 2-22] 2-46 | 3 15 | 3-47 | 4-25 
241 16 | 32 | 49 | 1-06] 1-25 | 1-44 | 2-05 | 2-291 2-55 | 3-25 | 4-00 | 4-40 
26 1 17 | 34 | SI | 1-10) 1-29 | 1-49 | 2-12 | 2-37 | 3-04 | 3-36 | 4:13 | 4-57 
28 1 18 | 36 | 54 | 1-13] 1-33) 1-55 | 2-18 | 2-441 3-14 | 3-48 | 4:27 | 5-15 
— 301 18 | 37 | 56 | 1-17} 1-38 | 2-01 | 2-25 | 2-53. | 3-24 | 4-00 | 4-43 | 5-35 
AZIMUTH from depressed pole continued 120° 








When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





DECLINATION. 


LATITUDE 23° 





63° 


66° 


69° 


AZIMUTH. 


72°| 75° 


78° 


et? 


84° 


87° 


90° 


At Etonc. 





Dec. 


Elong.| H.A, 





30 


h. m. 


70-11| 2:51 





hm. 
1-30 


h. m. 
2-02 


h. m. | h, m. 





58 
32 
10 
10 


fll 
39 
ll 
| 


h. m. 


23 
19 


h. m. 


h. m, 


33 


h. m. 


47 


h. m. 


28 
26 
24 


73+34| 2-28 
77:32| 1:58 
82-57| 1-10 











27 


31 


50 


1-16 


1-37 





44 
59 
[+J4 
1-28 


50 
1-07 
1-23 
1-38 


NZ 
1-40 
2°02 
2°21 


1-49 
al 
2°42 
3-04 


Biz 
2-41 
3°07 
3°30 


DEc. 


AT TRUE 
Horizon. 





Amp. | Dasc. 





A RHO 


of (ost Ele 
2-10,0- 3°4 
4:21| 68 
6-31} 10-2 
8-42) 13-7 








1-41 





1-53 





2:40 


3°25 


3°52 





10-52|0-17-2 








1-55 
2-07 
2-20 
2+33 


2-07 
2:21 
2:35 
2:49 








2:58 
3°16 
3:33 
3-49 


3°45 
4°04 
4+23 
4°42 


4°13 
4°33 
4°52 
5-11 


11-58) 18-9 
13-03) 20-7 
14-09} 22:5 
15-14) 24-3 











2-45 








3-02 





4:06 


5-00 


5°29 


16-20/0-26-1 











2-58 
3-10 
3-23 
3°36 


3-15 
3-29 
3-43 
357 





4°22 
4-39 
456 
5°13 


5°18 
5+36 








5-48 








5:55 
6°14 


6-07 
6°26 
6°46 


17-25| 28-0 
18-3]| 29-8 
19-37| 31:7 
20-43| 33-6 











3-49 


4:11 


5:31 


6°34 


7-07 


20 





21 -49\0°35°6 











4°02 
4°16 
4-3] 
4°46 


4-26 
4hJ 
457 








5-44 


5-50 
6:10 
6-31 
6°55 


6°55 
7-18 
7°43 
8-10 


7°28 
7°52 
8-18 
8-47 


22°55| 37:5 
24:0]| 39-5 
25:07| 41°5 
26:13) 43-6 





5-03 


5-33 





7-24 


8-43 


9-22 


25) 


27 +20|0-45-+7 











Ped! 








5-40 
6°02 
6:28 


5°53 
6-15 
6°43 
735 





~ 30 


7-00 


8-06 


7°53 
8°34 


9°27 


10-12 





28°26| 47:8 
29+33| 50-0 
30°40} 52-2 
31-52) 54-4 





32-54/0-56+7 








117° 





114° 








ELE 





108° 1051 02° 





A 











96° 





os 





90° 

















give App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





























































































































Zz, 
S LATITUDE 24°, } 
g : 
Z k 
~ AZIMUTH. 
Ps. ° oO te) o ° oO of 
jon 5° | 10°) 15°} 20°} 25°) 30°| 35°| 40°] 45°| 50°) 55°| 60°F 
4 m. m. m. | i.m[h.m/|hom}hm/|hmihm,| hom{ hm. | hm, 
+ 30] 21 =| 7| pol #3| 16| 20] 26) be] 34} 42| 53 F 
28 2 3 5 7 8 i 13 Si 88) 22: 27| 33 
26 I 2 2 3 4 6 8 -9| TR 13| 16 
24 * * Po # * * * * * * * ¥ x &§ 
gett ee Bios). 5) G6) 7) ol TOP ee ee 
1 Lew} a 
= 20°) J hs") Shr ee el $40] +921. Bal a7 fh BO; eel ae 
fas] 

S98 Po | ab ye OE gah yd GRE ep) ies) neo | as cal 
sj 6 3 6 9 24°95) 49) Bet Bre ios) Set ast oss 
[4 4 7 | F1 5} 19] 23) 28) 341] 40| 47] 55/1 1-05 
IZ] 4] 9 | 13 | FB] 23] 28| 33) 40] 47| 55| 2-05) 1-17 

10 5) lo | 20} 26| 32| 39| 464 5&| 1-04] p-15| #-28 § 
8] 6 | fF | #7 | 23) 29} 36) 44) 52] 1-0F| 1-82] b-24] 1-39 § 
6 6 | #3 | $9 261 33! 40| 49| 58114-08| 1-20] £-33| 1-49 
| 4] 7 | 14 | 21 | 28) 36] 45) 54) 1-04] 4-15 | 1-28} 1-43 | 2-00 ¥ 
+ 2] 7 | 15 | 23 | 3h] 40) 49) 59] 1-40] 1-22} 1-36} B-52 | 2-10 | 
0 8 | 16 | 25 34) 43| 53) f-04| I-15 11-29 | 1-431 2-08 | 2-2] 
— 2 9°] Fe | 27 361 46| 57| f-09| 1-21 41-35 | £51 | 2-10 | 2°31 
4 9 | 19 | 29 39} 50] 1-OF | F-13| 1-271 1-42 | $59) 219 | 2-41 & 
6110 | 20] 3r 42] 53) 1-05) 1-18| 1°33] 4-49 | 2-07 | 2-28 | 2-52 F 
Sf Hii yo | 38 44) 56) 1-09} P23 | 1°39] 1-56 | 2-15 | 2-37 | 3-03 F 
10 | 11 | 23 | 35 | 47) -00| 1-14| £-28| 1-45 | 2-03 | 2-23 | 2-47 | 3-13 
S U2 9592 1908 1-37 501 £03 | 1-18 | #34] 1-51] 2-10'| 2-32 | 2-56 | 3-24 
£ [44113 | 26 | 39 5211-07 | 1:22 | $-39 | 1:57] 2°17 | 2-40 | 3-06 | 3°36 
K 16 4243-427 | a S554 1-81 | 1°27 | 8-44 | 2-031 2°25 | 2-49 | 3-16 | 3-48 E 
» 8} 14 | 28 | 43 | S58] 1-24) 1-31 | 1-50 | 2-10] 2-32 | 2-58 | 3-27 | 4-00 F 
= | 
3 20 1 15 | 30 | 45 | 1-01} 1-68 | 1-36 | 1-55 | 2-17 | 2-40 | 3-07 | 3-38 | 4-13 
221 i6 | 31 | 47 | 1-04] 1-22| 1-41 | 2-01 | 224] 2-48 | 3-17 | 3:49 | 4-27 | 
24 1 16 | 33 | 50 | 1-07] 1-26) 1-46 | 2-07 | 2-31 | 2-57 | 3-27 | 4-01 | 4°41 
26 1 17 | 34 | 52 | 1-164 1-30 | 1-51 | 2-13 | 2-38 | 3-06 | 3-38 | 4-44 | 4:57 
28 | 18 | 36 | 55 | 1-141 1-34} 1-56 | 2-20 | 2:46 1 3-h5 | 3-49 | 4-28 | 5-14. 
— 301 19 | 38 | 57 | I-17] 1-39 | 2-02 | 2:27 | 2-541 3-26 | 4-08 | 4:43 | 5-34 
AZIMUT au péle deprimé, continué 120° 
Quand Lat. et Dec. sont du méme nom, les termes aw dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 









































TET LT TES a PE Se tO ret) etree Coe 8 paren: mreeenans peedene > sean Spe es ep et mene a eye 








y, - co | Ar Etone. 
© LATITUDE 24°. A 
Q IElong.| H.A. 
Z ———e 
3 AZIMUTH. eet eas: 
0 | 63°| 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°| 90° 30}71-26| 2-38 
h.m.| h.m.{ hom. | hom|hmt{hm|h.m.| h.m.| h.m.| h.m.}28175-08! 2-13 
+301 1-02| 1-14) 1-36 26]79:41| 1°36 
281] 38| 45| 55| 4-10) 1-57 ss A L'Hokszon 
26| 18| 21| 25| 30] 38] 57 E RAL 
* Diff. 
24) * % * * % # * * Amp.| Rift 





o +th. m. 











2-140 3-6 














16} 1-00 | 1-07 | 1-15 | 4-25 | 1-36 | 1-50 | 2-07 | 2:28) 2-52| 3-20 6:34) 10-7 
14} 1-13 | 1-21 | 1-30 | 1-42 | 1-55 | 2-11 | 2-30 | 2-51| 3-16| 3-44 8:46| 14:4 


o 
2 
18) 46| 52) 58) 1-06) 1-1611-28| 1-44| 2-02| 2-25| 2-53] 4] 4:23) 7:1 
6 
8 
12} 1-25 | 1-35 | 1-45 | 1-58 | 2-43 | 2-30 | 2-49 | 3°12| 3-38| 4-06] 9} 9-52) 16-2 














1011-37 | 1-48 | 2-00 | 2:13 | 2:29 | 2-47 | 3-08 | 3-32| 3-58| 4-271 10110-57,0-18-0 























81 1-49 | 2:00 | 2-44 | 2-28 | 2:45 | 3-05 | 3-26 | 3-51| 4:18| 4-46] 11 412-03) 19-9 
61] 2-01 | 2:13 | 3-27 | 2-43 | 3-01 | 3-21 | 3-44 | 4-09] 4:36| 5-05]12]13-09| 21-7 
4) 2:12 | 2°25 | 2-40 | 2-57 | 3-161 3-38 | 4:01 | 4:27| 4-55| 5-24)13]14-15| 23-6 
+ 21 2-23 | 2°38 | 2-54 | 3-1] | 3-31] 3-54| 4-18 | 4-45| 5°13) 5-42)14915-21| 25-5 














0} 2-34 | 2°50 | 3-07 | 3-26 | 3-46 14:10 | 4-35 | 5-02| 5-31| 6-00] 1 51 16-27,0:27-4 














— 2] 2-46 | 3:02 | 3-20 | 3-40 | 4-02 | 4-26 | 4-52 | 5-19| 5-48] 6-18] 16]17-34| 29-3 
412-57 | 3:14 | 3-33 | 3-54 | 4-17] 4-42 | 5-09 | 5:37| 6-06] 6-36] 17] 18-40) 31-3 
6 1 3-08 | 3-26 | 3-46 | 4-08 | 4-32] 4:58 | 5-26 | 5-55| 6-25) 6-55118119-46| 33-3 

813-20 | 3:39 | 4-00 | 4:13 | 4-48] 5-15 | 5-43 | 6-13| 6-44) 7-14]19}20-53| 35-3 




















1013-32 | 3-52 | 4:14 | 4:28 | 5-041 5-32 | 6-02 | 6-32| 7:03| 7-33120}21-59\0:37°3 











12] 3-44 | 4:05 | 4-28 | 4:53 | 5-20] 5-50 | 6-21 | 6-52! 7:24| 7-54]21 423-06) 39-4 
1413-56 | 4:18 | 4-43 | 5-09 | 5-38] 6-09 | 6-40 | 7-13] 7:46| 8-16]22424-13) 41-5 
— 16] 4-09 | 4-33 | 4-58 | 5-26 | 5-57] 6-29 | 7-02 7-36| 8-09| 8-40] 23}25-19| 43-6 
18] 4-23 | 4:48 | 5-15 | 5-45 | 6-17 | 6-51 | 7-26'| 8-02| 8-36| 9:07] 24126-26| 45-7 











20 | 4:37 | 5:03 | 5:33 | 6-04 | 6-39 | 7-15 | 7-53 | 8-31| 9-07| 9:39125127-33/0-47°9 








2214-52 | 5-21 | 5-52 | 6:26 | 7:04| 7:44 | 8:26 | 9-08] 9-47|10-21126428-4]| 50-2 











24} 5:09 | 5:39 | 6:13 | 6-51 | 7-33 | 8-19 | 9-10 |[0-04/11-0) 27129-48| 52-4 
26 | 5-27 | 6-00 | 6-38 | 7-21 | 8-111 9°16 28130-55| 54:8 
281 5-47 | 6-24 | 7-08 | 8-01 | 9-30 29132-03| 57-2 
-— 30] 6-10 | 6-54 | 7-49 30133-11|0-59-6 








LIZA LT 108°\ 105102" 99°|.96°| 93°| 90° 









































donnent ’heure vraie, matin, pour l’Azimut vers le cdté polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 























z : 
° LATITUDE 25°. 
c 
vA 
= AZIMUTH. 
A 5° | 10°| 15°| 20°} 25°| 30°) 35°| 40°) 45°) 50°) 55°| 60° 
m. m™. m. h.m.}] h.m.| hm. | hm.| hm jf h.m.| h.m.|h.m.! hm. 
+ 30 2 4 6 Bio 13) 16) 20] 24| 28| 35] 43 
28 I 2 4 5 6 8| 90] .425 “86). BO) e201 225 
26 0 i] ! 2 2 3 3 4 4 5 6 8 
24 0 I ! 2 2 3 3 4 4 5 6 7 
= 22 I 2 3 5 6 7 9 il 13 15 18| 22 
Le} 
£ 20 4 6 C10) 425 248) 18] 2!) 25) Bie 
a 
H 18 5 8 11 14| 17| 20| 24] 29| 34| 40| 48 
2 16 7110 | 14| 47| 22| 26] 31} 36| 43| 50] 1-00 
M14 § {2 16) 21) 26) 31} 37) 44) SI} 1-00\1-31 
9 | 14 19} 24| 30| 36) 43} 51 |1-00) 1-10| I-22 
10 10 16 221] 28| 34| 4l| 49] 57|1-08| 1-19 | 1-33 








— 
NO 
CNNAlTL AL ARwWwW] 























8 12 | 18 | 24) 31| 38) 46) 5511-05} 1-16| 1-29 | 1-44 
6 13, | 20 | 27] 35| 43) SI) 1-01] I-11 | 1-24] 1-38 | 1-54 
4 15 | 22 | 30) 38| 47| 56| 1-07] 1-18 | 1-31 | 1-47 | 2-04 
+ 2 16 | 24 | 32] 4t| SI} 1-01 | 1-12] 1-25 | 1-39 | 1-56) 2-15 
O} 8 | 17 | 26 | 35] 45| 55) 1-06} 1-18] 1-32 | 1-47 | 2-04 | 2-25 
— 2] 9] 18 | 28 | 38) 48} 59] I-11 | 1-24] 1-38 | 1-55 | 2-13 | 2-35 
4140 | 20 | 30 | 40] 51 | 1-03 | 1-16} 1-30] 1-45 | 2-02 | 2:22 | 2-45 
6] 10 | 21 | 32 | 43] 55) 1-07) 1-21 | 1-35] 1-52 | 2:10 | 2-31 | 2-55 
8] Il | 22 | 34 | 45) 58) I-11} 1-26) 1-41] 1-59 | 2-18 | 2-40 | 3-06 
10 | 12 | 24 | 36 | 48] 1-01 | 1-15 | 1-31 | 1-47 | 2-06 | 2-26 | 2-50 | 3-16 
S 
SB 124] 12 | 25 | 38 | 51] 1-05 | 1-20| 1-36 | 1-53 | 2°13 | 2-34 | 2-59 | 3-27 
S 144] 13 | 26 | 40 | 54] 1-08} 1-24) 1-41 | 1-59] 2-20 | 2-43 | 3-09 | 3-38 
16 | 14 | 28 | 42 | 56] 1-12] 1-28 | 1-46 | 2-06 | 2-27 |.2-51 | 3-19 | 3-50 
me 18 | 14 | 29 | 44 | 59) 1-16 | 1-33 | 1-52 | 2-12 | 2-35 |. 3-00 | 3-29 | 4-02 
S 
- 20] 15 | 30 | 46 | 1-02] 1-19 | 1-37 | 1-57 | 2:19] 2-42 | 3-09 | 3-40 | 4:15 





22 | 16 | 32 | 48 
24 1 17 | 33 | Si 
26 47-4. 35 | 53 
28 | 18 | 36 | 55 


05 1 1-23 | 1-42 | 2:03 | 2-25 | 2:50 | 3-19 | 3-51 | 4:28 
*08 | 1-27 | 1-47 | 2:09 | 2-33 | 2-59 | 3-29 | 4-03 | 4:42 
1-31 | 1-52) 2:15 | 2-40 | 3-08 | 3-39 | 4:15 | 4-57 
"15 | 1-36 | 1-58 | 2:21 | 2:48] 3-17 | 3-50 | 4:29 | 5-14 





_——~— 
. 
_~ 
bt 





— 30] 19 | 38 | 58 | I-18] 1-40 | 2-03 | 2-28 | 2-56 | 3:27 | 4:02 | 4:44 | 5.33 






































AZIMUTH from depressed pole continued | 20° 








When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
































: Zz 
6 LATITUDE 25°. Lo pene 
& oe Horizon. 
s Z 
Z — 
5 AZIMUTH. . 
oO 
of A 
A | 63°) 66°) 697; 72°) 75°) 78°) 81°) 84°| 87°| 90°] a | Amp. | Dase 
fe h.m.|h.m.|h.m.|h.m.| hm} h.m|h.m.| hm. | hem.| hem] . ei My - athe 
+30] 50/1-00| I-15 | 1-46 0} 0-00\0- 0-0 
281 28| 33! 39| 49| 1-07 1} 1-06) 1-9 
26 9 10 12 14| 18] 23) 36 2] 2-12) 3:8 
24 8| 10| Jl 19 AOE SIRE 24h 33 47| 1:09} 3} 3-19} 5-6 
22) 24| 28] 31| 36] 42} 50} 1-01 | 1-15 | 1-35| 2-00] 4] 4:25) 7-5 
201 39) 44| 53| 57\| 1-06] 1-16 | 1-30 | 1-47| 2-09| 2-35| 5} 5-3110-09-4 





18} 53| 59} 1-07 | 1-16 | 1-26] 1°39 | 1-355 | 2-14) 2°37| 3-03] 6 
1611-06 | 1-14 | 1-23 | 1-33 | 1-45] 2-00 | 2:17 | 2-38 | 3-01 | 3-28] 7] 7-44) 13:1 
[41-19 | 1-28 | 1-38 | 1-49 | 2-03 | 2°19 | 2-38 | 2-59 | 3-24) 3-51} 8 
[21 1-31 | 1-41 | 1-52 | 2:05 | 2:20 | 2:37 | 2-57 | 3-19 | 3:44) 4:12] 9] 9-56! 16-9 











1011-43 | 1-54 | 2:06 | 2-20 | 2-36} 2°54 | 3-15 | 3-38| 4-04| 4-31] 1 01 11-03\0-18-9 





811-54 | 2-06 | 2-19 | 2:34 | 2-52} 3-11 | 3-32 | 3-56 | 4-22) 4-50} 11 112-09; 20-8 
6 | 2:06 | 2°18 | 2-33 | 2:49 | 3:07 | 3-27 | 3-49 | 4:15 | 4:40) 5-08] 12}13-16| 22-8 
4) 2:17 | 2°30 | 2:46 | 3:02 | 3-21 | 3-42 | 4:06 | 4:31 | 4-58) 5-26)13}14-22| 24-7 
+ 212-28 | 2:42 | 2:58 | 3-16 | 3:36] 3-58 | 4-22 | 4:47 | 5-15| 5-43) 141415-29| 26-7 


























01 2°39 | 2-541 3-11 | 3-30 | 3-50] 4:13 | 4:38 | 5-04 | 5-32| 6-00115116-36:0-28-7 




















— 21 2-50 | 3-06 | 3-24 | 3:43 | 4:05] 4:29 | 4-54) 5-21 | 5:49| 6-17] 16417-42| 30-7 
413-0! | 3-18 | 3-36 | 3-57 | 4-20] 4:44 | 5-10 | 5-38 | 6:06| 6-34] 17] 18-49| 32-8 
6 | 3-12 | 3-30 | 3-49 | 4-11 | 4-34] 5-00 | 5-27 | 5-54 | 6-23) 6-52)18]19-56, 34-9 
8 | 3-23 | 3-42 | 4:03 | 4:25 | 4-49] 5-16 | 5-43 | 6-12 | 6-41| 7-10] 19121-03| 37-0 




















1013-35 | 3-54 | 4-16 | 4:40 | 5-05] 5-32 | 6-01 | 6-30 | 7:00] 7:29]20} 22-100-39-1 











1213-46 | 4:07 | 4-30 | 4:55 | 5-21 | 5-49 | 6-19 | 6-49 | 7-19| 7-48] 21]23-18| 41-2 
1413-59 | 4-20 | 4-44 | 5-10 | 5-38 | 6-07 | 6-38 | 7-09 | 7-40| 8-09]}22124-25| 43-4 
[614-11 | 4:34 | 4:59 | 5:26 | 5-56] 6-26 | 6-58 | 7-31 | 8-02| 8-32]23125-32| 45-7 
181 4:24 | 4-49 | 5:15 | 5-44 | 6-15 | 6-47 | 7-21 | 7-54 | 8-27| 8-57124126-40| 47-9 

















201 4:38 | 5-04 | 5:29 | 6:03 | 6-3517°10 | 7:46 | 9-21 | 8-55| 9-25|251 27-48|0-50-2 














221 4:53 | 5-21 | 5-51 | 6-23 | 6-591 7°36 | 8:15 | 8-53 | 9-29 110-00] 26128-56| 52-6 
2415-09 | 5-38 | 6:11 | 6-47 | 7-25 | 8-07 | 8-51 | 9-36 |10-17|10-51]27130-04 55-0 














2615-26 | 5°58 | 6:34| 7-14 | 7-59} 8-50'| 9-5] 28431-12| 57-4 
2815-46 | 6-21 | 7-01 | 7-49 | 8-48 29132-20| 59-9 
- 30] 6-08 | 6-48 | 7-37 | 8-46 30} 33-29|1-02-5 



































LI7\ 11411 110891054102" 99°| 96° | 93°) 90° 

















give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 















































4 
S LATITUDE 26°. 
< 
Zz 
: AZIMUTH. 
oe ° ° ° ° ‘°o ° '° ° 
Qa 5° 1 10°} 15°| 20°] 25°) 30°| 35°) 40°) 45°) 50°| 55°| 60 
m. m m. | hm.fh.m.} h.m.| hm.| h m.[hom.|h.m. | h.m.| h.m. 
Si9p° Pie's. 3 1.8 71 9| Gl 43] 16] 19] 23) 27) 34 
28 ! 2.439 or | 8 | “Ol ‘Si ee fl 46 
26 * * *& * * * * * * * * * 
24 | 218 ea) 6S ES Oe] a ee 
g 22 2 3 5 6 S| 10) 2] 14] 17) 26) fe) 
co Pn nue Ba 
5:90 1°21 #f.F Or tet 25) FRE St) 25) 29) | 38) ee 
S 
418} 3| 6|/9| ta] 16] 19] 23} 28) 33) 38) 45) 56 
ma 464 | FEM 5} 19| 24| 29] 34] 40] 47] 55| 1-06 
414) 4] 9} 13] 18] 23| 28] 34] 40] 47| 56|1-05| 1-17 
12) 5 | 10 | 15 | 21] 26] 32] 39) 46] 54] 1-04) 1-15} 1-28 
10 | 6 | tl | 17 | 23] 30] 36| 44] 52] 7-01} 1-12] 1-24) 1-38 
8 13 | 19 | 26] 33| 41] 49}, 58] 1-08} 1-20] 1-33 | 1-49 


6 

7 14 | 2i 28] 36) 45| 54] 1-04) 17-15) 1-27) 1-42) 1-59 
8 1S. 4 (23 3! 40} 49 59 | 1-09} 1-21 | 1-35 | 1-51 | 2-09 
8 16 25 34] 43) 53) 1-03 | 1-15) 1-28) 1-43 | 1-59 | 2-19 














1-01 | 1-13 | 1-26] 1-41 | 1-58 | 2-17 | 2-39 
1-05 | 1-18 | 1:32] 1-48 | 2-06 | 2:26 | 2-49 
I] 2! 33 44] 56} 1-09} 1-23 | 1-38] 1-55 | 2-13 | 2-34 | 2-59 
1-13 | 1:28 | 1-44] 2-0] | 2-21 | 2-43 | 3-09 


6 
4 
2 
O} 9 | 18 | 27 | 36] 46) 57) 1-08} 1-21} 1-35 | 1-50 | 2-08 | 2-29 
= 
4 
6 








10 | 12 | 24 | 36 4911-03 | 1-17 | 1-33 | 1-49] 2-08 | 2-29 | 2-53 | 3-19 





12413 | 25 | 38 5211-06 | 1-21 | 1-38 | 1-55] 2-15 | 2-37 | 3-02 | 3-30 
14 | 13 | 27 | 40 5411-10} 1-26 | 1-43 | 2-01 | 2-22 | 2-45 |-3-11 | 3-41 

1-13 | 1-30 | 1-48 | 2-08] 2-29 | 2-54 | 3-21 | 3-52 
18 115 | 29 | 45 | 1-00] 1-17) 1-34 | 1-53 | 2:14] 2-37 | 3-02 | 3-31 | 4-04 





20 115 | 31 | 47 |4-031 1-21 | 1-39 | 1-59 | 2-20] 2-44 | 3-11 | 3-42 | 4-16 


Unlike Latitude. 
fon 
- 
nh 
C 
Nw 
vo 
WM 
ioe) 





221 16 | 32 | 49 | 1-06} 1-24] 1-44 | 2-05 | 2-27] 2-52 | 3-2] | 3-53 | 4-29 
24117 | 34 | SI | 1-09] 1-28 | 1-49 | 2-10 | 2:34] 3-01 | 3-30 | 4-04 | 4-43 
296 118 | 35 | 54 | 1-13] 1-32 | 1-54} 2-17 | 2-42] 3-09 | 3-41 | 4:16 | 4-58 


28 18 | 37 | 56 | I-16] 1-37 | 1-59 | 2-23 | 2-49 | 3-19 | 3-52 | 4:30 | 5-14 











— 30 19 | 39 | 59 | 1-19] 1-41 | 2-04 | 2-30 | 2-57 | 3-28 | 4-03 | 4-44 | 5-32 



































AZIMUT au pole deprimé continué | 20° 





Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 






















































































































































































‘ z 
c LATITUDE 26°. = A L’Horizon 
I < VRAI. 
< 7, 
Z > 
5 AZIMUTH. es 
9 = Diff. 
A | 63°| 66°| 69°) 72°, 75°) 78°| 81°| 84°) 87°) 90°FA JAmP | Asc. 
h.m.| hem. | hem. | hm}hmiphem.| hm. | hem | hom | hem i ,; |b. m. 
6 °o 
+30) 39| 46| 57| 1-14 0| 0-00! o- 0-0 
2B 18) 21| -25 She 408 > 52 I] 1-07; 2-0 
2961 * * * x * * * * % * 2) 2-84 3-9 
Q41 17| +19| 22) 25} 30] 36| 44] 56] 1-#3| 1-36] 3] 3-20 Ly 
92) 32| 36| 41| 47| S5]1-04) 1-16) 1-31 | 1-51| 2:16) 4] 4-27 7°8 
201 46! 52| 59| 1-06] I-16] 1-28| 1-42 | 2-00 | 2-22] 2-47] S| 5-34 0-09-5} 
1811-00 | 1-07 | 1-15 | 1-24 | 1-36] 1-49 | 2:05 | 2-25 | 2-47| 3-13} 6] 6-41 11-8} 
16} 1-13 | 1-21 | 1-30] [-41 | 1-54] 2-09 | 2-26 | 2-47] 3-10| 3-36] 7] 7-48| 13:7, 
14) 1-25) 1-34| 1-45 | 1-57 | 2-11 | 2-27 | 2-46 | 3-07 | 3-31| 3-57] 8] 8-54) 15-7, 
1211-37 | 1-47 | 1-59 | 2-12 | 2:27] 2-44 | 3-04 | 3:26 | 3-50| 4-17] 9110-01| 17-7 
1011-48 | 1-59 | 2-12 | 2-26 | 2-42] 3-01 | 3-21 | 3-44] 4-09| 4-35110] 11-08) 0-19-7 
811-59 | 2-12 | 2-25 | 2-40 | 2-57] 3-16 | 3-38 | 4-01 | 4:26| 4-53] fi} 12-15| 21-8 
612-11 | 2-23 | 2-38 | 2-54| 3-1213-32 | 3-541 4:18 | 4-43| 5-10] 12113-23| 23- 
4\ 2-21 | 2-35 | 2-50 | 3-07 | 3-26] 3-47 | 4-10 | 4-34 | 5-00| 5-27] 13] 14:30} 25-9 
4+ 21 2-32 | 2-47 | 3-03 | 3-21 | 3-40] 4:02 | 4:25 | 4-50 | 5-16| 5-441 [4115-37] 27-9 
01 2-43 | 2-58 | 3-15 | 3-34| 3-541 4-17 | 4-41 | 5:06 | 5-33| 6-00}/5116-44| 0-30-0 
— 212-54| 3-10 | 3-28 | 3-47 | 4:08] 4:31 | 4-56 | 5-22| 5-49| 6-161 f6]17-52| 32-2 
413-04 | 3-21 | 3-40 | 4:00 | 4:22 | 4-46 | 5-12 | 5-38 | 6-05| 6-33] I7] 18-59) 34-3 
613-15 | 3-33 | 3-52 | 4:14 | 4-371 5-01 | 5-27| 5-54| 6-22| 6-501 18120-07| 36-5) 
813-26 | 3-45 | 4-05 | 4-27 | 4-51] 5-17 | 5:43) 6-11 | 6-39] 7-07] [9121-14 38-7 
1043-37 | 3-57 | 4-18 | 4:41 | 5-06 15-32 | 6-00 | 6:28 | 6-57| 7:25} 20) 22-22) 0-40-9 
1213-49 | 4-09 | 4-32 | 4:56 | 5:2215-49 | 6-17 | 6-46 | 7-15| 7-43121123-30| 43-2 
[444-01 | 4:22 | 4-46 | 5-11 | 5-38} 6-06 | 6-35 | 7-05 | 7-35| 8-03}22124-38| 45-5 
164 4:13 | 4-36 | 5-00 | 5-27 | 5-551 6-241 6-55 | 7-26 | 7-56| 8:24123125-46| 47-8 
18) 4-26 | 4-50 | 5-15 | 5-43 | 6-13 | 6-44] 7-16 | 7-48 | 8-18| 8°471 24] 26-54) 50-2 
2014-39 | 5:05 | 5-32 | 6-01 | 6-33 | 7:05 | 7-39 | 8-12 | 8-44| 9-§3125} 28-03! 0-52°6 
221 4:54 | 5-20 | 5-49 | 6-21 | 6-541 7°29 | 8-05 | 8-41 | 9-14| 9*44126129-11| 55-0 
24} 5-09 | 5:37 | 6:09 | 6-42 | 7-19] 7-57 | 8-37 | 9-16 | 9-53 |10-24]27130:20| 57-6 
2615-26 | 5-56 | 6-30 | 7-08 | 7-49 | 8-33 | 9-27 |10-12| 11-05 28131-29| 1-00-1 
2815-44 | 6-18 | 6-56 | 7-38 | 8-281 9-32 29132-39| 02-7 
- 3016-05 | 6-43 | 7-27) 8-22 30) 33-48) 1-05-4) 
LI7II4IITTIO8 | 1054102" 99°) 96°| 93°| 90° 
donnent l’heure vraie, matin, pour l’Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





























e 
° LATITUDE 27°, 
E 
vA 
= AZIMUTH. 
Q re) ° re} ° '° ° '° ° ° ° 
la) 5° | 10°; 15°) 20°] 25°| 30°| 35°| 40°] 45°| 50°; 55°| 60 
" m. m. m. |h.mf{h.m.| hm.|]h.m.| h.m.] h.m.| h.m, | h.m.|} h. m. 
+ 30 I 2 4 5 7 8| 10 2d ehh E71. 320:|. 24 
28 0 I I 2 2 3 3 4 5 5 7 8 
26 0 I l 2 2 3 3 4 4 5 6 8 
24 ! 2 4 5 6 8 9} JI 13.) 23512 BB: see 
S 225 21) 451 = Bi oo) 12) AS) te). 20) 254 Bees 
£20] 3| 5| 8| I} 14] 17] 21] 24] 29] 34] 40] 48 
ee 
. 18 3 7 | 10 F641 97) 2 82) 6d aS 37.) 63) SRO 
ma 16 4 8 | 12 17) 21| 26| 31| 37) 44| $2) 1-01 | tll 
14 5 9 | 14 19} 25] 30) 36| 43} 51 | 1-00] 1-10| 1-22 
[2 Sal ay 16 22] 28] 34] 4I| 49] 58) 1-08)| 1-19 | 1-33 
10 6.1 42.1 48 251 31| 39!) 46| 5541-05} 1-16| 1°28 | 1-43 
8 7. i dB 20 271 35| 43) SI | 1-01} 1-12 | 1-23 | 1-37) 1-53 
6 FU As cf) BP 30] 38| 47) 56| 1-07] 1-18} 1-31 | 1-46 | 2-03 
4 8 | 16 | 24 32) 41 | SI) 9-01 | be12 41-25 | 1-39) 1-55 | 2-13 
+ 2 8 | 17 | 26 35) 45| 55) 1-06| 1-18} 1-31 | 1-46 | 2-03 | 2-23 








io 9 18 28 38 48} 59) F-11 | 1-23} 1°38 | 1-54 | 2-12 |.2:33 





























a 21 10 | 20 | 30 40) 511)1-03| 1-15 | 1-29} 1-44 | 2-01 | 2°20 | 2-42 
4410 | 2) | 32 431) 54| 1-07) 1-20 | 1°35] 1-51 | 2-09 | 2-29 | 252 
61! | 22 | 33 45) 58\ I-11 | 1-25 | 1-40] 1°57 | 2-16 | 2-38 | 3-02 
8 1:12 | 23 1 35 4841-01 | 1-15 | 1-30 | 1-46 | 2°03 | 2°24 | 2-46 | 3+12 
JO 4.342 4) 254° 37 5011-04| 1:19 | 1-35 | 1-52] 2-11 | 2-32 | 2-55 | 3-22 

S 12 443 | 26 | 39 5311-08 | 1:23 | 1-40 | 1-58 | 2-17 | 2:39 | 3-04 | 3-32 

B I4 4 14 | 27 | 4) | S56) bell | 1-27 | 1-45 | 2006 | 2-24 | 248 | 3-14 | 3-43 

s 16 | J4 | 29 | 43 5841-15 | 1-32) 1-50 | 2:10] 2:31 | 2-56 | 3:23 | 3-54 

» 18 | 15 | 30 | 45 | 1-01] 1-18 | 1-36 | 1-55 | 2-16 | 2:39 | 3-04 | 3-33 | 4-06 
at 
5 20 | 16 | 3) | 47 | 1-04] 1-22 | 1-40 | 2-0] | 222 | 2-46 | 3+13 | 3:43 | 4:18 





22 1 16 | 33 | 50 | 1-07} 1-26 | 1-45 | 2-06 | 2-29 | 2:54 | 3:22 | 3-54 | 4:30 
243 17 | 34 | 52 | 1-40] 1-30 | 1-50 | 2:12 | 2-36 | 3-02 | 3-32 | 4:05 | 4°43 
26 | J8 | 36 | 54 | I-43] 1-34) 1-55 | 2-18 | 2-43 | 3-11 | 3-42 | 417 | 4-58 
28 | 19 | 37 | 57 | 1-17] 1-38 | 2-0 | 2:24 | 2-51 | 3-20 | 3-53 | 4°30 | 5-13 



































— 30] 19 | 39 | 59 | 1-20} 1-42 | 2-06 | 2-31 | 2-591 3-29 | 4-04 | 4:44 | 5-30 











AZIMUTH from depressed pole continued 120° 





When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 









































































































































z, iz, 
° LATITUDE 27°. S| Ar True 
& a Horizon. 
< 
Z Z 
3 AZIMUTH. < 
3 3 
GQ | 63°| 66°| 69°) 72°| 75°} 78°| 81°| 84°| 87°| 90°} aq J Ame: | Dase. 
: h.m.|h.m.| hom.|hm.| hm{jfhem.| hem |h.m|hem.| hm ‘apy ae 
° 
+30] 29| 34). 41] SI| 1-12 0} 0-00) 0: 0-0 
28 9/ 10) ta) 5) fet 24) 38 1] 1-07] 2-0 
26 9 10 Il 13 16 19} 26) 33 46| 1-07] 2} 2:15 4:1 
241 25| 29] 32] 36| 43] 50] 1-01 | 1-14] 1-33) 1-56] 3] 3-22| 6-1 
221 39) 44| 50] 57/1 1-064 1-16 | 1-29| 1-46 | 2-06| 2:30] 4] 4:29 8-2 
201 531! 1-00) 1-07] 1-16 | 1-26] 1-38 | 1-53 | 2-11 | 2:33) 2-58] 5 | 5-37] 0-102 
1811-06 | 1-14) 1-23 | 1:33 | 1-45] 1-59 | 2:15 | 2-34| 2-56| 3-22] 61 6-44, 12-3 
1611-19 | 1-27 | 1-37 | 1-49 | 2-02 | 2-17 | 2:35 | 2-55 | 3-18] 3-431 7] 7-52| 14-3 
1411-311 1-40 | 1-51 | 2:04 | 2-181 2-34 | 2-53 | 3-14 | 3-37| 4-03] 81 8-59) 16-4 
12) 1-42 | 1-53 | 2-05 | 2:18 | 2:3412-51 | 3-10 | 3-32 | 3-56| 4-21] 9}10-07} 18-5 
1011-54 | 2-05 | 2-18 | 2:32 | 2-48 | 3-07 | 3-27 | 3-49 | 4:13| 4:39)1 0} 11-14] 0-20-6 
812-05 | 2-17 | 2:31 | 2-46 | 3-03 | 3-22 | 3:43 | 4:06 | 4:30] 456111 }12-22| 22-7 
612-15 | 2-28 | 2-43 | 2-59 | 3:17 | 3-37 | 3-58 | 4-21 | 4-46| 5-12112113-30| 24-9 
4] 2-26 | 2:40 | 2-55 | 3-12 | 3-311 3:51 | 4:13 | 4-37 | 5-02) 5-28113]14-37| 27-0 
+ 212-36 | 2-51 | 3-07 | 3:25 3:44] 4:05 | 4-28 | 4-53 | 5+18| 5-44) 14415-45| 29-2 
01 2-47 | 3-02 | 3-19 | 3-38 | 3-58 | 4:20 | 4-43 | 5-08 | 5-34| 6-00)/ 5116-53) 0-31°4 
— 2) 2-57 | 3-13 | 3-31 | 3-50 | 4-11 | 4-34 | 4:58 | 5-23 | 5-49| 6-16]}16118-01|  33°6 
413-08 | 3-25 | 3-43 | 4:03 | 4-25] 4:48 | 5-13 | 5-39 | 6-05] 6-32117119:09| 35-8 
613-18 | 3-36 | 3-55 | 4:16 | 4-391 5-03 | 5-28 | 5-54| 6-21] 6-48118120°18| 38:1 
813-29 | 3-48 | 4-08 | 4:29 | 4-531 5:17 | 5°43 | 6-10 | 6-37| 7-04} 19121-26| 40-4 
1013-40 | 3-59 | 4-20 | 4:43 | 5-07 | 5-33 | 5-59 | 6-27| 6-54| 7-21120) 22-34 0-42-8| 
1213-51 | 4:12 | 4-33 | 4:57 | 5-221 5-48 | 6-16 | 6-44| 7-12| 7-39121123-43| 45-1 
1414-03 | 4-24 | 4-47 | 5-11 | 5-37] 6-05 | 6-33 | 7-02 | 7-30] 7-57122|24-52| 47:5 
1644-15 | 4:37 | 5-01 | 5:27 | 5-54] 6°22 | 6-51 | 7-21 | 7-50} 8:17123126-01| 50-0 
1844-27 | 4-51 | 5-16 | 5°43 | 6-11] 6-41 | 7-11 | 7-41 | 8-11 | 8-38124127°10| 52-4 
20] 4-40 | 5-05 | 5-31 | 6-00 | 6-30} 7-01 | 7-33 | 8-04 | 8-34) 9-021251 28-19] 0-55-0 
221 4-54| 5-20 | 5-48 | 6-18 | 6-50 | 7:23 | 7-57 | 8-30 | 9-02| 9-30126129-28| 57:6 
2415-09 | 5:36 | 6-07 | 6:39 | 7-13 | 7-49 | 8-25 | 9-01 | 9-35110-041 271 30-38) 1-00-2 
2615-25 | 5-55 | 6-27 | 7-02 | 7-40 | 8-20 | 9-02 | 9-43 |10-21 |10-53128|31-48| 02-9 
2815-43 | 6:15 | 6-50 | 7-30 | 8-14] 9-03 |10-04 29132-58| 05°6 
— 30] 6-02 | 6-38 | 7-19 | 8-06 | 9-07 30] 34-08] 1-08-4 
LIZ T4111 108° 1054102" 99°| 96° | 93°| 90° 














give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











































































































e 
° LATITUDE 28°. 
2 
Z 
= AZIMUTH. 
fa 5° | 10°| 15°| 20°) 25°| 30°| 35°| 40°) 45°| 50°| 55°) 60° 
Z m. m. h. m. | h.m.} him. | h.m.| h.m.| hem. fhm. | h.m.} hem. |} h. m. 
+ 30] 1 2 2 3 4 5 7 § 9] i 13|1 16 
28 * * * * * * * * * * * * 
26 I 2 2 3 4 5 6 7 9| 0) f2) 15 
24 2 3 5 6 8| 10] 12 15] #7) 201 24) 29 
ome 21s 7 9] 12| I5) I8| 211 25) 30) 35| 42 
3 
3 20 3 6 9; {2] 16) #9] 23| 28] 33] 39] 46| 54 
4 8} 4 7 11| 15] 20] 24) 29) 34] 40| 47| 56| 1-06 
a 16} 4] 9 13| 18) 23| 28| 34] 40] 48] 56| f-05| 1-17 
14] 5 | 10 | 15) 21} 26} 32) 39] 464% 55|1-04| 1-15| 1-28 
i2 6.1.71 17| 23] 30] 37| 44] 5211-01) 1-12| 1-24) 1°38 
10 6 | 13 19| 26] 33] 41| 49] 58}]1-08) 1-20| 1-33 | 1-48 
8 Ful ae 21| 29] 36| 45| 54| 1-04] 1-15 | 1-27| 1-42 | 1-58 
6 8 | 15 23} 31) 40| 49) 459| 1-09] 1-21 | 1-35 | 1-50 | 2:08 
4 8 | 16 25| 34] 43| 53) 1-03) 1-15] 1-28 | 1-42 | 1-59 | 2:17 
+ 2 9 | 18 27| 36] 46| 57] 1-08) 1:20] 1-34 | 1-50 | 2:07 | 2°27 
0 9 | 19 29! 39} 49| 1-01 | 1-13} 1261 1-41 | 1-57 | 2:15 | 2°36 
— 2] 10 | 20 31| 4I} 53| 1-05) 1-17 | 1-321 1-47 | 2:04 | 2-24 | 2-46 
Giusti | 21 | .32| 44] 56) 1-09] 1-22] 1-37] 1-53 | 2-12 | 2-32 | 2-56 
6.ul lw 34| 46] 59} 1-13) 1-27] 1-43} 2-00 | 2-19 | 2-41 | 3-05 
8} 12 | 24 36| 4941-02] 1°17 | 1-32 | 1-481 2-06 | 2:27 | 2°49 | 3:15 
10} 13 | 25 38| 5211-06| 1-2] | 1-37) 1-54] 2-13 | 2-34 | 2°58 | 3:25 
3 121 13 | 26 40| 54] 1-09 | 1-25] 1-41 | 2-00] 2-20 | 2-42 | 3-07 | 3-35 
2 I4] 14 | 28 | 42) 57] 1-12) 1-29] 1-46 | 2-06 | 2:27 | 2-50 | 3-16 | 3-45 
5 161 14 | 29 44\ 1°00} 1-16 | 1-33 | 1-51 | 2:12] 2°34 | 2-58 | 3-25 | 3-56 
& 18) 15 | 30 | 46] 1-02] 1-19 | 1-37} 1-57 | 2:18] 2-41 | 3-06 | 3-35 | 4-07 
5 20] 16 | 32°| 48| 1-05] 1-23 | 1-42| 2-02 | 2624] 2-48 | 3-15 | 3-45 | 4°19 
221 17 | 33 50 | 1-08} 1-27 | 1-47 | 2-08 | 2-31 | 2-56 | 3:24 | 3-56 | 4:31 
241 17 | 35 53 | I-11] 1-31 | 1-51] 2:13 | 2-37] 3-04 | 3-33 | 4°07 | 4-44 
26 | 18 | 36 | 55} I14] 1-35 | 1-56] 2:19 | 2-45 | 3-12 | 3-43 | 4-18 | 4-58 
281 19 | 38 57 | 1-18} 1-39 | 2-01 | 2-26 | 2-52 13-21 | 3-54) 4:31 | 5-13 
— 30] 20 | 39 | 1-00] I-21 | 1-43 | 2-07 | 2-32 | 3-001 3-31 | 4:05 | 4:44 | 5-29 
AZIMUT au pdle deprimé continué | 20° 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





































































































































































































1 z Z 
= LATITUDE 28°. & | A L’Horizon 
co aH 
< te RAI. 
Z z, 
“ AZIMUTH. aq 
a 8 Diff. 
A | 63°| 66°! 69°| 72°; 75°) 78°; 81°| 84°| 87°| 90°Ta JA™P | Asc. 
: h.m.| h.m. | h.m. | h.m.}] hom. f h.m.}| h.m.| h.m.} hem. | hem. 5 pe hi ie 
+30] 19] 22| 25] 32] 41] 1-04 O| 0-00) 0- 0-0 
288i * 6 * # * * * * # * {| 1-08 2:1 
261 171 #19) 22] 25) 30 36| 44] 55] J-12| 1-34] 2] 2:16 4:3 
24) 32| 36) 4I| 47| 5511-04) 1-15 | 1-30| 1-48| 2-13] 31 3:24 64 
22) 47| 52) 59|1-07| 1-46] 1-27| 4-41 | 4-58| 2-18] 2-421 4] 4:32 8-5 
20] 1-00 | 1-07) 1-15 | 1-24| 1-35} 1-48 | 2-04 | 2-22| 2-43| 3-07] S| 5-40) 0-10-7 
18) 6-13 | 1-21 | 1-30 | 1-41 | 1-53] 2-07 | 2-24] 2-43] 3-05] 3-20] 6] 6-48} 12-8 
16] 1-25 | 1-34] 1-44 | 1-56 | 2-09] 2:25 | 2-43 | 3-03] 3-25] 3-491 7} 7-56| 15:0 
[411-37 | 1-46 | 1-58 | 2-11 | 2-25] 2-41 | 3-00 | 3-24| 3-43| 4-08} 8] 9-04) 17:1 
12} 1-48 | 1-59 | 2:11 | 2-24 | 2-40 | 2-57 | 3-16 | 3-38) 4-01| 4-26] 9} 10-12) 19+3 
10] 1-59 | 2-10 | 2-23 | 2:38 | 2:5413-12 | 3:32 | 3-54] 4-18| 4-43} 1] 0111-21) 0-21-5 
81 2-09 | 2-22 | 2-36 | 2-51 | 3-08} 3:27| 3-47| 4-10| 4:34| 4-5s9l47112-29| 23-7 
6] 2:19 | 2-33 | 2-48 | 3-04 | 3-22] 3-41 | 4:02 | 4:25| 4-49} 5.141 12113-37| 25-9 
4| 2-30 | 2:44| 3-00 | 3-16 | 3-351 3-55 | 4:17 | 4:40| 5-04] 5.39113114:46| 282 
+ 2) 2-40 | 2-55 | 3-11 | 3-29 | 3-48) 4:09 | 4:31 | 4:55| 5:20) 5-45114115-54| 30-5 
0] 2-51 | 3-06 | 3-23 | 3-44 | 4-01 | 4-23 | 4-45 | 5-10| 5-35| 6.001 15117-03) 0-328] 
— 213-01 | 3-17 | 3-35 | 3-54 | 4:14] 4-36 | 5-00 | 5-24) 5°49| 6-151 16418-11| 35:1 
4} 3-11 | 3-28 | 3-46 | 4-06 | 4-27] 4-50 | 5-14 | 5:39| 6-05| 6-30] 17],19:20| 37-4 
613-22 | 3-39 | 3:58) 4:19 | 4-411 5-04| 5:29 | 5-54| 6:20| 6-46118120-29| 39-8] 
813-32 | 3-50| 4:10 | 4:31 | 4:5415-18 | 5-43 | 6-09] 6:35] 7-011 19121-38| 42-2 
10} 3-43 | 4:02 | 4-22 | 4:45 | 5-08} 5-33 | 5-59 | 6-25] 6-51| 7-171201 22-47) 0-44-6 
{213-53 | 4-14 | 4:35 | 4:58 | 5-221 5-48 | 6-14 | 6-41| 7-08| 7-34121123-57| 47:1 
14) 405 | 4-26 | 4°48 | 5-12 | 5-371 6-04 | 6-31 | 6-58| 7:26] 7-52122125-06| 49°6 
16] 4:16 | 4-38 | 5-02 | 5-27 | 5-53 | 6-20 | 6-48 | 7-17| 7-44| 8-11] 23]26-16| 52:2 
18} 4-28 | 4:5] | 5:16 | 5:42 | 6-09 | 6°38 | 7-07 | 7-36| 8:04! 8-31124127-26| 54-8 
201] 4-41 | 5-05 | '5-3# | 5-58 | 6-27] 6:57 | 7:27 | 7:57| 8:26! 8-53125128-36| 0°-57°4 
22) 4-55 | 5:20 | 5-47 | 6-16 | 6-464 7:18 | 7-50 | 8-21] 8-51} 9-18126129-46| 1-00-1 
24) 5-09 | 5:36 | 6:05 | 6-35| 7-081 7-41 | 8:15 | 8-49| 9-21] 9:47127130-57| 02°9 
2615-24 | 5-53 | 6-24 | 6°57 | 7-32 | 8-09 | 8-47 | 9-24| 9-57110:26128132:07| 05-7 
4 
2815-41 | 6-12 | 6-46 | 7:23 | 8-02 | 8:45 | 9-31 10-19 111-09 29133-18| 08:6 
~ 3016-00 | 6:34] 7-11 | 7-54 | 8-43 19-49 30) 34-29) 1-115 
LIZA ITT 108° 105102") 99° | 96° | 93°} 90° 
donnent l’heure vraie, matin, pour I’ Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 























































































































: 
° LATITUDE 29°. 
4 
z, 
- AZIMUTH. 
& 
Q 5° | 10°| 15°| 20°] 25°| 30°| 35°| 40°] 45°| 50°| 55°| 60° 
4 m. m. | h.m.| h.m.{h.m.| h.m.| hem. | hem [hem |]h.m. | hem! hm 
+ 30 0 | I 2 2 3 3 4 5 6 7 8 
= BS ae I | BE .*o| “31. ° 3!) - ed Se wee es 8 
se ee ee ee Se ee eee pete Ea ee ee 
24 2 4 6 8i J0| 3] 45 1s| 21} > Bet 201. 36 
i coe 3 5 8| Jl 144\ 471501) 251 291 B51 2 elt se 
y— Ue gl ss 
= 20] 83 7 10} 14] J8| 22] 26] 31] 37| 43] S51I| 1-00 
3 
x I8] 4 8 12; 17] 21| 26] 32] 38] 44] 52|1-01| I-I2 
i 16) 5 9 14| 19] 25| 30] 37] 44] 5111-00] I-10] 1-22 
14 5 | 11 16| 221 28) 35! 42| 491 5811-08! F-19| 1-33 
12 Je es 5 18| 25] 32| 39| 47| 55117-05| 1-16} 1-28} 1-43 
10 7113 20| 27) 35| 43} 52| 1-01] I-12 | 1-23 | 1-37 | 1-53 
8 73745 22! 30] 38! 47] 56| 1-07] 1-18) 1-31 | 1-46 | 2-03 
6 8 | 16 24| 32] Al) S51) 7-01) 1-12] 4-241 1-38) 1-54} 2-12 
4 8 | 17 | -26| 35) 45) 55) 1-06) 1:18} 1-31 | 1-45 | 2-02 | 2-21 
- 2 9 18 28| 38] 48!) 59) I-11 | 1-2311-37| 1-53 | 2-11 | 2-31 
Ol lo | 20 30! 40] 51 | 1-03] 1:15 | 1-29] 1-43 | 2-00 | 2-19 | 2-40 
— 2] 10} 2!I 31| 431) 54! 1-061] 1:20| 1-34] 1-50 | 2:07 | 2:27 | 2-49 
A447 222 33| 45) 57| 1-10 | 1:24) 1-391 1-56 | 2:15 | 2-35 | 2-59 
6] 12 | 23 35| 4811-01 | 1-14] 1:29 | 1-45] 2-02 | 2:22 | 2-44 | 3-08 
O48 Fe 4 26 37| 5011-04] 1-18] 1-34] 1-50] 2-09 | 2-29 | 2:52 | 3-17 
101 13 | 26 39! 5341-07! 1-22 | 1-38| 1-56] 2-15 | 2:37 | 3°01 | 3-27 
3 1.24438: 47 41 | S5511-10| 1:26 | 1-43 | 2:02 | 2-22 | 2-44 | 3-09 | 3-37 
& I4] 14 | 28 | 43] S58] 1-14) 1-30] 1-48 | 2-08 | 2-29 | 2-52 | 3-18 | 3-47 
Ss 162 48-1): 30 45 | 1-01 | 1-17 | 1-35 | 1-53 | 2:14] 2-36 | 3-00 | 3-27 | 3-58 
& 18] 15 | 3t | 47) 1-03] 1-21 | 1-39 | 1-58 | 2-20 | 2-43 | 3-08 | 3-37 | 4-09 
5 20] 16 | 32 | 49| 1-06] 1-24| 1-43 | 2-04 | 2:26 | 2-50 | 3-17 | 3-47 | 4-20 
221 17 | 34 | SI| 1:09] 1-28] 1-48 | 2-09 | 2:32 | 2-58 | 3:26 | 3-57 | 4:32 
241 18 | 35 53} 1-121 1-32 | 1-53 | 2-15 | 2-39 13-06 | 3:35 | 4:08 | 4°44 
261 18 | 37 56 | [1511-36 |'1-57| 2:21 | 2-461 3-14 | 3-45 | 4:19 | 4°58 
28} 19 | 38 58 | I-18] 1-40 | 2-02 | 2:27 | 2-53 | 3-22 | 3-55 | 4:31 | 5-12 
— 301] 20 | 40-| 1-00} 1-22] 1-44 | 2-08 | 2-33 | 3-01 | 3-32 | 4:06 | 4-44 | 5-28 
AZIMUTH from depressed pole continued 1 20° 
When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 




















, z 
S LATITUDE 29°, re) AT TRUE 
es es Horizon. 
< < 
Z, Zz 
& AZIMUTH. = ips Baie 
1S) 
| Amp. | Dasc. 
A | 63°| 66°| 69°) 72°) 75°) 78°) 8I°| 84°| 87°| 9 1Q | 
h. m. |} h.m. | h.m. | he. m.| hem. ] h.m.| h.m.| h.m.| bh. m. | h. m Ce EO Bm: 


+30 9} Fi| 12] I5| 19] 25| 40 0-00'0 -0-0 











1:09} 2-2 
2:17, 4:4 
3°26| 6:7 


28 9 10 I] 13 16 19| 25| 33] 45] 1-06 
261) 25| 28| 32| 37| 434 SI|t-Ol | 1-14| 31 | 1-53 
24) 40! 45| 50| 57} 1-06} 1-86} 1-29 | 1-44 | 2-03 | 2-26 











CANA! N eres 
BS 
Uo 
& 














22) 54) 1-00} 1-07| 1-16 | 1-26} 1-38 | 1-52 | 2-09 | 2-30 | 2-53 8-9 
20] 1-07 | [-t4| 1-23 | 1-32 | 1-44] 1-57 | 2-13 | 2-31 | 2-52 | 3-16 5:43. 0-11+1 
1841-19 | 1:27 | 1-37 | 1-48 | 2-01 |} 2-85 | 2-32 | 2-51 | 3-13 | 3-36 6:52) 13+4 
1641-31 | 1-40 | 1-51 | 2-03 | 2-47] 2-32 | 2-50 | 3-40 | 3°32 | 3-55 8:01| 15°7 
14| 1-42 | 1-52 | 2-04 | 2-17 | 2:31 | 2-48 | 3-06 | 3:27 | 3-49 | 4:13 9:09} 17-9 
[2] 1-53 | 2:04 | 2-17 | 2:30 | 2-46 | 3-03 | 3-22 | 3-43 | 4:06 | 4:30 10-18) 20-1 

| O} 11-27,0-22-6 


10} 2:04 | 2-46 | 2:29 | 2-43 | 3-00} 3-18 | 3-37 | 3-59 | 4-22 | 4-46 














2°14 | 2-27 | 2-41 | 2°55 | 3-13 | 3-32 | 3-52 | 4-14 | 4-37 | 5-01 | 11412-36| 24-7 
2°24 | 2-38 | 2-52 | 3:08 | 3-26 | 3-45 | 4:06 | 4:28 | 4-52 | 5:16} 12]13-45| 27:1 
2°34 | 2-48 | 3-04 | 3-21 | 3:39 | 3°59 | 4:20 | 4-43 | 5:07 | 5:31 | 13] 14-54) 29-4 
2°44 | 2°59 | 3-15 | 3-33 | 3°52] 4:!2 | 4:34 | 4-57 | 5:21 | 5-46} 14] 16-03) 31-8 

















3:04 | 3+20 | 3-38 | 3-57 | 4-17 | 4°39 | 5-01 | 5-25 | 5:50 | 6-14] 16} 18-22) 36:5 
3°F4 | 3°31 | 3-49 | 4:09 | 4:30 | 4-52 | 5:45 | 5-39 | 6:04 | 6-29] 17}19-32| 39-0 
3°24 | 3°42 | 4:01 | 4:21 | 4-42] 5-05 | 5-29 | 5-54 | 6:19 | 6°44]18420-41| 41-5 
3°35 | 3°53 | 4:12 | 4:34 | 4°56 | 5°19 | 5-43 | 6-08 | 6°34) 6-597 19421-51| 44-0 











8 
6 
4 
2 
0} 2-54 | 3-10 | 3-27 | 3-45 | 4-04] 4-25 | 4-48 | 5-11 | 5-35 | 6-00 | I 5] 17-13 0-34-2 
2 
4 
6 
8 











10} 3-45 | 4:04 | 4:24 | 4-46 | 5-09 | 5-33 | 5-58 | 6-26 | 6-49 | 7-14 120] 23-01|0°46-6 














12} 3:56 | 4:15 | 4:36 | 4:59 | 5:23 | 5-48 | 6-13 | 6:39 | 7:05 | 7:30}21] 24-11) 49-1 
14) 4:07 | 4:27 | 4-49 | 5-12 | 5-37 | 6:03 | 6-29 | 6-55 | 7:22 | 7-47] 22125-22| 51-8 
16] 4:18 | 4:39 | 5:02 | 5-26 | 5-52] 6°18 | 6-45 | 7-13 | 7-39 | 8-05] 23]26-32| 54-4 
1814-30 | 4:52 | 5-16 | 5-41 | 6-08 | 6:35 | 7-03 | 7-31 | 7-58 | 8-24] 24] 27-43) 57-2 

















20| 4:42 | 5-05'| 5-30 | 5-57 | 6-25 | 6-53 | 7-22 | 7-51 | 8-18 | 8-44 251 28-54\0-59-9 











22) 4:55 | 5:20 | 5:46 | 6:14 | 6-43] 7°13 | 7-43 | 8-13 | 8-41 | 9-07 | 26] 30-05|1-02-7 
24] 5:09 | 5:35 | 6:03 | 6-32 | 7-03 | 7-35 | 8-07 | 8-38 | 9-07 | 9-34] 27] 31-16) 05-6 
261 5:24 | 5:51 | 6:21 | 6-53 | 7-26 | 8-00 | 8-35 | 9-08 | 9-39 |10-07] 28] 32-28] 08-6 
28 | 5-40 | 6°10 | 6-42 | 7-46 | 7-53 | 8-31 | 9-11 | 9-50 |10-25|10-54] 29133-40| 11-6 











— 30] 5-58 | 6:30 | 7:05 | 7-44 | 8-27 | 9-15 |10-15 30) 34-52\1-14:7 





PI7114°\1 11 108"|105°|102"| 99° | 96°) 93°) 90° 












































give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



























































































































































S LATITUDE 30°. 
v4 
5 AZIMUTH. 
1e) 
A 5° | 10°) 15°) 20°) 25°| 30°) 35°) 40°] 45°| 50°| 55°; 60° 
: m. m. h.m. | h. m. | h. m. |.h. m. |*h. m. | hum. | h.m. | hom. | h.m.!/ hm. 
+ 30 * * * * * * * * * * * * 
28 i] 2 2 3 4 5 6 8 9} Wl 13 15 
26 2 3 5 6 8; t0O| 42] U5] G7) mel me) eo 
24 2 5 7| #01 #2 [5 181 221 26 Bei sei: ee 
3 22 3 6 Si 321 46) 20) B41 281 33) SO) wer as 
bs ©} 
= 20141 71 tl 451 20| 24] 29] 35] 4] ae! 5611-06 
ras] 
a 1814] 91 43] se] 23] 28] 34| wl 4g! 56\ 4-06] 1-17 
ro 16 5 | 10 5) 214 27) 33) 391 471: 5519-041 9-65 1 1-28 
I4 6 | Vl 17| 23] 30|, 37| 44] 531419°02)1-12| 4-24] 1-38 
12 6 | 13 19| 264 33] 4I| 49) 5811-08) 1-20] 1-33 | 1-48 
10 7'| 4 21| (291 37| 451 541) 1:0611°15 | 1:27) 4-41 | 1-57 
8 8 | 15 23| 31] 40| 49| 59] 1-094%1-21 | 1-35|.1-50 | 2-07 
6 8 | 16 25| 34] 43| 53/703) 1-1511-28| 1-42 |.1-58 | 2-16 
4 9 | 18 27| 36] 46| 57/17-08| 1:20] 1-34) 1-49 | 2-06 | 2-25 
+ 2] 9 | 19 | 29) 39] 49) 1-01 | 1-13 | 1:26] 1-40 | 1-56 | 2:14 | 2-34 
Of 10 | 20 31) 4I] 52) 1-04) 1°17) 1-31 14-46 | 2-03 |.2-22 | 2-44 
— Qal | 21 32| 44] 5611-08} 1-22] 1-36] 14°52 | 2-10 | 2-30 | 2:53 
4141 | 23 | 34] 46] 59} 1-12|1-26| 1-4211-59 | 2-17 | 2:38 | 3-02 
6 | 12 | 24 36| 4919-02 | 14-16) 1-31 | 1-471 2-05 | 2-25 |2:46 | 3-11 
Ba 42:4 2s 38) 5141-05) 1-201 1636 | 1-53] 2-I1 | 2:32 |-2455 | 3-20 
10 | 13 | 26 40| 5411-08 | 1-241 1-40 | 1+58|-2-18 | 2:39 | 3-03 | 3-30 7 
3 121 14 | 28 42| 56] 1-12| 1-28) 1-45 | 2-04] 2-24 | 2:47 | 3-12 | 3-39 
BIG] 14 | 29 | 44) 59] 1-15) 1-32} 1-50 | 2-10] 2-31 | 2-54 | 3-20 | 3-49 
i 16 | 15 | 30 46 | 1:02] 1-48 | 1°36 | 1-55 |.2:15 | 2-38 | 3-02 | 3-29 | 3-59 
o 184 164.34 48 | 1-04] 1-22 | 1-40 | 2-00 | 2:21 | 2-45 | 3-10 | 3-38 | 4:10 
x 
20 | 16 | 33 | 50)1-07] 1-25 | 1-45 | 2-05 | 2:28] 2-52 | 3-18 | 3-48 | 4-21 
221 171 3% 52 | 1-10] 1-29 | 1-49 | 2-11 | 2:34] 2-59 | 3-27 | 3-58 | 4-33 
24 | 18 | 36 54 \1-13 | 1-33 | 1-54] 2-16 | 2:40 | 3-07 | 3-36 | 4:09 | 4-45 
26 | 18 | 37 56 | 1+16] 1437 | 1-59 | 2-22 | 2-47] 3-15 | 3°46 | 4:20 | 4-58 
28 | 19 | 39 59 | 4-19] 1-41 | 2-04 | 2-28 | 2-55] 3-24 | 3-56 | 4:32 | 5-12 
— 30 | 20 | 40 | 1-0) | 123] 1-45 | 2-09 | 2-34 | 3-02 1 3-33 | 4:06 | 4-44 | 5-27 
AZIMUT au péle deprimé continué 125° 120° 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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Z iz, 
3 LATITUDE 30°. | A L’Hortizon 
> Sy VRAL. 
< < 
ys Z 
4 AZIMUTH, ee) 
Q : Bia. | Dit 
Q 63° 66°| 69° 9 oi yey 78° 8! 84° 87° 90° Q P| Asc. 
h.m.| h.m.|h.m.| hem. | hm. [| hem.| hem.}| h.m.| hem.| bm ogee 
° ° of 2 2 
+30] x % x % % « | « | * % « 101 0-00] 0- 0-0 
O81 17| 19) 22h: 261 30% Bay 46 55| 7-11} 1-321 J] 1-09 2+3 
961 33| 37| 42!) 48) 5511-04) 145! 1-29] 1-47| 2-09] 2] 2-19 46 
Q4\ 47| 53| 59) 1-07) 1°16] 1-28) 1-40 | 1-58] 2-16] 2-38] 3] 3-28 6:9 
2211-001 1-07 | 1:15 | 1-24] 1-35] 4-48 | 2-02 | 2:20| 2-40| 3-021 4l 4-37 9-3 
201 1-13 | 1-21 | 1:30 | 4-40 | 1-52] 2-06 | 2-22 | 2-40] 3-01| 3-24] 5] 5-47] 0:11°6 
1811-25 | 1:34) 1-44 | 1-55 | 2-08 | 2-23 | 2-40 | 2-59| 3-20| 3-43] 61 6-56) 13:9 
16} 1-36 | 1°46 | 1-57 | 2-09 | 2-23] 2-39 | 2-57 | 3-16| 3-38] 4-01] 7] 8-05| 16-3] 
[4] 1-47 | 1-58 | 2-40 | 2-23 | 2-38] 2-54 | 3-12 | 3-33| 3-54] 4-18] 8] 9-15| 18-6 
1211-58 | 2-09 | 2-22 | 2°36 | 2-52] 3-09 | 3-27| 3-48| 4:10| 4-34] 9110-24) 21-0 
104 2-08 | 2-2) | 2-34 | 2-49 | 3-05] 3-23 | 3-42 | 4-03| 4-25| 4-491] 011-34) 0-23-4 
812-19 | 2:31 | 2-45 | 3°01 | 3-18} 3-36 | 3-56 | 4:17) 4-40| 5-04441 112-44 25-8} 
6 | 2-28 | 2-42 | 2-57 | 3:13 | 3-30] 3-49 | 4-09 | 4:31} 4:54] 5-181 12]13-53| 28-2 
442-38 | 2-53 | 3-08 | 3-25 | 3-43 | 4-02 | 4-23 | 4-45| 5-08| 5-32]113115-03| 30-6 
4+ 912-48 | 3:03 | 3-19 | 3-36 | 3-5514-15 | 4-36 | 4:59| 5-22] 5-46) 14]16-13) 33-1 
0} 2-58 | 31-3 | 3-30 |.3-48 | 4-07] 4-28 | 4-50 | 5-43 5-36 6:00}1 5}.17-23| 0°35°6 
— 213-08 | 3:24| 3-41 |.4:00 | 4:19] 4-4] | 5-03 | 5-26| 5-50| 6-14):46118-34| 38-1 
4) 3-17 | 3-34 | 3-52 | 4-11 | 4-32 | 4-53 | 5-16 | 5-40| 6-04| 6-281 17119°44| 40-7 
6 | 3-27 | 3-45 | 4:03 | 4:23 | 4-44) 5-06 | 5-31 | 5-54| 6-18| 6-42118120-54| 43-2 
813-37 | 3-55 | 4-14 | 4:35 | 4-5715-20 | 5-43 | 6-08] 6-32] 6-56119122-05| 45-9 
1013-47 | 4:06 |.4:26 |. 4-47 | 5-10 | 5-33 | 5-57 | 6-22] 6-47| 7-11|20] 23-16] 0-48-5 
1213-58 | 4:17 | 4°38 | 5-00 | 5:23 | 5-47 | 6-12 | 6-37| 7-02| 7-26] 21124-27| 51-2 
[4] 4-08 | 4-29 | 4-50 | 5-13 | 5-37 | 6-02 | 6-27 | 6-53| 7-18| 7-42]22125-38| 54-0 
1614-19 | 4:40 | 5-03 | 5-26 | 5-51 16-17 |.6-43 | 7-09| 7-34] 7+59123126-49| 56-7 
181}4:31 | 4-53 | 5-16 |'5-41 | 6-06} 6-33 | 6-59 | 7-26| 7-52| 8-17124128-01| 59-6 
20) 4:43 | 5-06 | 5-30 | 5-56 | 6-22} 6-50 |7-17| 7-45| 8-1] | 8-36'25129-13| 1-025 
9214-55 | 5:19 | 5:45 | 6-12 |.6-40 | 7:08 | 7-37 | 8-05| 8-32] 8-58126130-25| 05-4) 
2415-09 | 5:34| 6-01 | 6-29 | 6-58 | 7-28 | 7+59 | 8-27| 8-56| 9-22] 27]131-37| 08-4 
261 5-23 | 5:50 | 6:18 | 6-48 | 7:20} 7:52 | 8-24} 8-56| 9-25] 9-51128132-50| 11-5 
28) 5-39 | 6-07 | 6-38 | 7-10 | 7-45 |-8-20 | 8-55 | 9-30110-01 |10+281 29134-03| 14:7 
~ 30] 5-56 | 6-27 | 7-00 | 7:36 | 8-15 | 8-56 | 9-39 |10-25 |1 1-12 112-00] 30135-16| 1:17-9 
L177 114 111° 108° 1055102" 99°) 96°| 93°) 90° 
donnent lheure vraie, matin, pour l’Azimut vers le c6té polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
































Zz 
= LATITUDE 3]°. 
< 
Zz 
. AZIMUTH. 
ra 5° | 10°; 15°) 20°} 25°) 30°| 35°) 40°, 45°; 50°) 55°) 60° 
"f m. m h. m. | h.m.} hem. | h.m. | h. m. | h.m.] h.m.| hem. | hom.!| hm. 
+ 30 0 1 |0- 1]0+ 2]0- 2|0-.3|0- 3/0. 410: 510-5\/0-7/0- 8 
28 i] 2 4 5 6 8 9/] JI 13| 16| 19| 23 
26 2 4 6 81 -40| -13| :95| 18] - 221) -261 =801 - 36 
24 3 5 8) a1 $4) 47 3@k) ee5.1 30) as a 9 
3 22 3 7 10 (61 -18| - 221-27.) .32) 371. (441 SLUT) 
c 20 4 8 | 0-12) 0-17] 0-21 | 0-26 | 0-32 | 0-384 0-45 | 0-52 | 1-01 | I-12 
g@ 18.4; 1 4D 14) 20] 25| 31| 37| 44] 52} 1-00) I-11 | 1-23 
mm 16 5 + a 16| 22] 28| 35!) 42| S50} 59/1-08!| I-20| 1-33 
14} 64) 12 | 18| 25] 32] 39| 47| 56) 1-05) 1-16} 1-28 | 1-43 
[2 7 1 43 20| 28! 35]. 43| 52) 1-01] 1-12 | 1-24| 1-37] 1-52 
10 7 | I5 | 0-22 | 0-30] 0-38 | 0-47 | 0-56 | 1-07} 1-18 | 1°31 | 1-45 | 2-02 
8 | 16 24| 33) 4I| SI| 1-01 | 1-12] 1-24) 1-38) 1-53 | 2-11 
9 | 17 26| 35) 45| 55|1-06| 1-181 1-31 | 1-45 | 2-02 | 2-20 
91 18 28| 38] 48| 59) 1-10| 1-2311-37| 1-52} 2-10 | 2-29 
+ 10 | 20 30) 40} 51 | 1-02)| 1-15 | 1-28] 1-43 | 1-59 | 2-17 | 2-38 














I] 22 33); 45] 57) 1°10) 1-24 | 1°39] 1-55 | 2-13 | 2:33 | 2-56 
12 23 35| 47] 1-00) 1:14) 1-28 | 1-44] 2-01 | 2-20 | 2-41 | 3-05 
12 24 37 50] 1-03 | 1-18 | 1-33 | 1-49 | 2-07 | 2-27 | 2-49 | 3-14 


8 
6 
4 
2 
Of} 10 | 21 | 0-31 | 0-4240-54| 1-06) 1-19 | 1:33] 1-49 | 2-06 | 2-25 | 2-47 
2 
4 
6 
8 | 13 | 26 39| 5211-07| 1-22] 1-38 | 1-55] 2-14 | 2-34 | 2-57 | 3-23 








10 | 13 | 27 | 0-41} 0-55] 1-10} 1-25 | 1-42 | 2-00 } 2-20 | 2-42 | 3-05 | 3-32 

















12 14 | 28 43 | 58] 1-13 | 1:29 | 1-47 | 2°06 | 2-26 | 2-49 | 3-14 | 3°41 
14 15 | 29 44) 1:00] 1-16 | 1-33 | 1-52 | 2:11 | 2-33 | 2-56 | 3-22 | 3-51 
16 15.4 Bl 46 | 1:03] 1-20 | 1°38 | 1-57 | 2-17 | 2-39 | 3-04 | 3-31 | 4-01 
1-05 | 1-23 | 1°42 | 2-02 | 2°23 | 2-46 | 3-12 | 3-40 | 4°11 


20 17 | 33 | 0-50| 1:08} 1-27 | 1-46 | 2-07 | 2:29 | 2-53 | 3-20 | 3-49 | 4-22 








Unlike Latitude. 
2 
a 
& 
NO 
w 
@ 





22.447 a4 Bs 53 | I-11] 1-30 | 1-50 | 2-12 | 2-351 3-01 | 3-29 | 3-59 | 4:33 
241 18 | 36 55|\ 1141) 1-34 | 1-55 | 2-18 | 2-42] 3-08 | 3-38 | 4:10 | 4-45 


26 | 19 | 38 57 | 1-17] 1-38 | 2-00 | 2:23 | 2-49 13-16 | 3-47 | 4:20 | 4:58 
28 | 19 | 39 59 | 1-20] 1-42 | 2-05 | 2-29 | 2-56 | 3-25 | 3°56 | 4:32 | 5-11 



































— 30 4 20 | 41 | 1-02| 1-23] 1-46 | 2-10 | 2-35 | 3-03 | 3-33 | 4-07 | 4°44 | 5-26 











AZIMUTH from depressed pole continued 1 25°|1 20° 





When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 









































































































































































































































z, Zz, 
C) LATITUDE 3]”°. 2] Arrrvz 
& o Horizon. 
< < 
z Z 
a) AZIMUTH. 4 
: g 
Oo | 63°; 66°) 69°, 72°; 75°, 78| BI°| 84°| 87°| 90°10 Amp. | Dase. 
| am h. m. | h.m.}| h.m.| h.m.] h.m.| h.m. | h.m.}| h.m.} h.m, es 
+30] 0- 9| 0-10] 0-12 | 0-14} 0-16] 0:20 | 0-25 | 0-33 | 0-45| 1-04] O} 0-00) 0- 0-0 
281 25| 29| 32| 37) 434 SI| 1-02) 4-13! 1-30) 1-51) ET t-10 2-4 
261 40| 45| SI| 58) 1-06} 1-16 | 1-28) 1-43.) 2-01! 2:23] 2] 2:20 4:8 
241 54/ 1-00} 1-07) 1-16 | 1-27] 1-37 | 1-51 | 2-08 | 2:27| 2:49] 3] 3-30 7-2 
2211-07 | 1:14) 1-23 | 1:32) 1-44] 1-57 | 2-11 | 2-29 | 2-49) 3-11] 4] 4:40 9°6 
2011-19 | 1-27 | 1-37 | 1-48 | 2-00} 2-14 | 2-30 | 2-48 | 3-09| 3-31] S| 5-50} 0-12-0 
1811-31 | 1-40 | 1-50 | 2-02 | 2-15 | 2-30 | 2-47 | 3-06 | 3-27| 3-49] 6) 7-:00| 14:5 
16} 1-42 | 1-52 | 2-03 | 2:16 | 2-30 | 2-46 | 3:03 | 3-22 | 3-43| 4-06] 7] 8:10| 16:9 
14) 1-53 | 2:03 | 2-15 | 2:29 | 2-441 3-00 | 3-18 | 3-38 | 3:59| 4-22] g] 9-21| 19-4] 
1212-03 | 2-15 | 2:27 | 2:41 | 2-571 3-14 | 3-33 | 3-53| 4:14| 4-37] 9410-31) 21°9 
10] 2-13 | 2:25 | 2:39 | 2-54 | 3-10] 3-27 | 3-46 | 4-07 | 4:29| 4-52] ] OL 11-41} 0°24-3 
8 | 2-23 | 2-36 | 2-50 | 3-05 | 3-2213-40| 4-00 | 4-21 | 4-43| 5-06] /1]12-52| 26-8 
61 2-33 | 2:46 | 3:01 | 3-17 | 3-34] 3°53 | 4:13 | 4-34| 4:57| 5-20] 12]14-:02| 29-4 
41 2-42 | 2:56 | 3-12 | 3-28 | 3-46] 4-06 | 4:26 | 4-48 | 5°10] 5-33) 13] 15-13) 31-9 
+ 2) 2-52 | 3-07 | 3:23 | 3-40 | 3-58] 4-18 | 4-391 5-01 | 5-24| 5-471 14,1624] 34-5; 
0} 3-01 | 3:17 | 3-33 | 3-51 | 4-10] 4-30 | 4:52| 5-14 | 5-37| 6-00] 1 5} 17-34) 0°37-1 
— 213-11 | 3:27 | 3:44 | 4:02 | 4-221 4-43 | 5-04| 5-27| 5-50] 6-131 16} 18-45| 39-7, 
4| 3:20 | 3-37 | 3:55 | 4:14 | 4:34) 4:55 | 5+17| 5-40 | 6-03) 6-27) 17] 19°57| 42-3 
6 | 3-30 | 3-47 | 4:05 | 4:25 | 4-461 5-08 | 5:30| 5-53 | 6-17| 6-40]18}21-08| 45-0 
8 | 3-40 | 3-57 | 4°16 | 4:37 | 4-58} 5-20 | 5-43 | 6-07| 6-31] 6-54119]22°19| 47-8} 
10| 3-49 | 4:08 | 4:28 | 4:48 | 5-10 | 5-33 | 5°57 | 6-21 | 6-45! 7-08120) 23-31) 0-50-5 
1213-59 | 4-19 | 439 | 5-01 | 5-231 5-47 | 6-11 | 6-35 | 7-00| 7-23)21|24:43| 53-3 
14) 4:10 | 4:30 | 4-51 | 5-13 | 5-361 6-01 | 6-25 | 6:50 | 7-14) 7-38122|25°55| 56-2 
16\ 4:21 | 4-41 | 5:03 | 5-26 | 5-50 | 6-15 | 6-40 | 7-05 | 7-30| 7:-54123}27:07| 59:1 
18) 4-32 | 4-53 | 5-16 | 5:40 | 6-05 | 6:30 | 6:56 | 7:22 | 7-47] 8-11124}28-20| 1-02:1 
201 4:43 | 5-06 | 5:29 | 5-54 | 6-20 | 6-47 | 7:13 | 7-39 | 8-05| 8-29125) 29-32) 1-05-1 
22) 4:55 | 5:19 | 5-44 | 6-10 | 6°37 | 7:04| 7:32 | 7-59 | 8-25| 8-49126130°45|. 08-2 
241 5-08 | 5:33 | 5-59 | 6:26 | 6:54] 7-23 | 7-52 | 8-20 | 8-47) 9-11} 27]}31-59| 11-3 
2615-22 | 5°48 | 6-16 | 6:44| 7-141 7-45 | 8-15 | 8-45 | 9-12| 9-371} 28133-13| 14-5 
2815-37 | 6-05 | 6:34 | 7:05 | 7:37] 8-10 | 8-41 | 9-14! 9-44|10-09] 29|34-27| 17-8 
— 3015-54 | 6-23 | 6-55 | 7-28 | 8-04] 8-41 | 9°18 | 9-55 |10°28110-56130) 35-41) 121-2 
LIZA TT log t05%102% 99°| 96° | 93°); 90° 








give App. Time a.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 









































z 
S LATITUDE 32°, 
> 
z, 
~ AZIMUTH. 
i=) 
Q 5° | f0°| #5°| 20°) 25°| 30°) 35°) 40° 1. 45°1.50°| 55°) 60° 
‘ m. m hm} h.m. | hm. | bh. m | hem. jf hm. | hem. | h.m. | hem, 
+ 30 ] 2 3|0- 3]0- 4/0: 5|0- 6| 0+ 810+ 9| O-I1 | 0-13 | 0-16 
28 2 3 5 6 8| 10] §3| I5] 18} 21| 25| 30 
26 2 5 7 91 42) .15|..48| +224 1261 4871) S861 43 
24 3 6 91 s827 <46| 201.484) 129). 881 TRO ear) Ss 
gy 22h 4 | Bl PET 9S) (20| 25) 520) 135] 41) +48) “By 0s 
ba ® | 
s 20 4 9 | 0-14/| 0-18} 0-23 | 0-29 | 0-35 | 0-41 10-48 | 0-57 | 1:06 | 1-17 
fas 
418] 5 | 10 | 16} 21] 27) 33| 40| 47] 55] 1-05/ 1-15) 1-28 
is 16 6. } de 18]. 23] 30| 37| 45| 5311-02) 1-12) 1-24| 1-38 
14 6 | 13 19| 26] 34) 4I| 49} 59} 1-09! 1-20) 1-33 | 1-48 
12} 7 | 4 | 2B) 29] 37] 45) 54) 1-04) 1-15 | 1-27) 1-41 | 1-57 
10 8 | 16 | 0-23| 0-31 }0-40| 0-49| 59] 1-10} 1-21 | 1-34! 1-49 | 2-06 
8 a & 37 25| 34] 43| 531) 1-03| 1-15] 1-28) 1-42 | 1-57| 2:15 
6 9 | 18 27| 36) 46| 57] 1-08] 1:20] 1-34| 1-48 | 2-05 | 2-24 
4 9 19 29) 39] 49) 1-01 | 1-12) 1-25] 1-40) 1-55 | 2-13 | 2°33 
+ 21 10 | 20 31) 4I| 52) 1:04} 1-17| 1-31] 1-46 | 2:02 | 2:21 | 2-41 
O} TI | 21 | 0-32) 0-4310-56| 1-08 | 1-21 | 1-36] 1-52 | 2-09 | 2-28 | 2-50 
ow 2 Lat ti 23 34) 46) 59) 1-12) 1-26 | 1-411 1-58 | 2-16 | 2°36 | 2-59 
me: bs 2. 1 Sk 36| 481 1-02| 1-16) 1-31 | 1-461 2-04 | 2-23 | 2-44 | 3-08 
6.4 40o. tae 38| SI} 1-05) 1-19 | 1-35 | 1-521 2-10 | 2:30 | 2:52 | 3-16 
8 | 13 | 26 40| 5311-08) 1-23 | 1-39 | 1:57] 2-16 | 2-37 | 3-00 | 3-25 
10 | 14 | 27 | 0-41 | 0-56] L-I1 | 1-27 | 1-44 | 2-02 | 2-22 | 2-44 | 3-08 | 3-34 
S 121 14 | 29 43| S58) k14| f-31 | 1-49 | 2:08] 2-28 | 2-51 | 3-16 | 3-43 
B I4 | 15 | 30 | 45) F-0F] 1-17 | £-35 | 1-53 | 2-13 | 2-35 | 2-58 | 3-24 | 3-53 
8 16 | 15 | 3h 47 | 1-034 F-21 | 1-39 | 1-58 | 2:19] 2-41 | 3-06 | 3-33 | 4-02 
g 18 | 16 | 32 49 | 1-06] 1:24 | 1-43 | 2-03 | 2-251 2-48 | 3-14 | 3-42 | 4:13 
5 20 | 17 | 34 | 0-51 | 1-0911-28| 1-47 | 2-08 | 2-31. 42-55 | 3-22 | 3-51 | 4:23 





24 hol? aa $3 | 1-12} 1-31 | 1-51 | 2:13 | 2-37] 3-02 | 3-30 | 4-00 | 4:34 
24 | 18 | 37 | 55) I-15] 1-35 | 1-56 | 2°19 | 2-43 13-10 | 3-39 | 4:10 | 4-45 
26 | 19 | 38 58 | 1-18] 1-39 | 2-01 | 2:25 | 2:50} 3-17 | 3-48 | 4:2] | 4:58 
28 | 20 | 40 | 1-00} I-21] 1-43 | 2-06 | 2-30 | 2-571 3-26 | 3-57 | 4:32 | 5-11 



































— 30 | 20 | 4! | 1-02] 1-241 1-47] 2-11 | 2-36 | 3-041 3-36 | 4-07 | 4:44 | 5:25 

















AZIMUT au pole deprimé continué 125°| 20°) 





Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 


64 














ee a ee 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 
























































































































































2 z, 
° LATITUDE 32°, iS A L’Horizon 
2 a VRAIL. 
Z fs 
a AZIMUTH. 8 
a ° ° ° ° ° ° 'o wae) } ° & A Diff. 
6 1 63°| 66°| 69°| 72°| 75°) 78 | BI°) &4°| 87°) FRAT ™P- | Ase. 
oj am|hm]/hm|hm|hmphm} hm |} hm} hm) hm] of}, ;|h. m. 
+30] 0°17 | 0-20 | 0-23 | 0-26 | 0-30} 0:36 | 0:44 | 0-55| 1-10} 1-30] O'} 0-00) 0- 0-0 
28) 33| 37|: 42|° 48|: 554) 1-04| I-15) 1-29 1-46} 2-07] I} bef 2-5 
261 48) 53} 5917-07) 164 27 | 1-40] 1-55 | 2:14] 2-35] 2] 2-22) 5:0 
2411-01 | 1:08 | 1-15 | 1:24) 354 1-47 | 2-01 | 2-18 | 2-37| 2-58] 3] 3-32 7°5 
9211-131) 1-21 | 1-30 | 140°} 5212-05 | 2:20 | 2-38 | 2-57| 3-19] 4] 4-43) 0-0 
2011-25 | 1-34| 1-44 | 1-55'| 2:07 1 2-22 | 2-38] 2-56 | 3-16| 3-381 S|] 5-54) 0:12-5 
1811-36 | 1-46 | 1-57 | 2-09'| 2221 2-37 | 2-54] 3:12 | 3-31| 3-55) 6] 7-04) 15-1 
1611-47 | 1-58 | 2-09 | 2-22 | 2-36] 2-52 | 3-09'| 3-28 | 3-49) 411] 7] 8-16) 17-6 
14} 1-58 | 2-09 | 2:21 | 2-34 | 2-491 3-06 | 3°24 | 3-43 | 4:04) 4-26] 81 9-27) 20- 
[12] 2-08 | 2-19 | 2-32 | 2-47'| 3:02 | 3*19 | 3:37| 3:57 | 4:18! 4-40] 9110-38) 22-7 
1012-18 | 2-30 | 2-43 | 2-58 | 3:14) 3-32| 3-51 | 4-11 | 4:32] 454) 10} 11-49 0-25-3) 
812-27 | 2-40 | 2-541] 3-10°| 3:26 | 3°44 | 4:04.| 4-24| 4:46| 5-081 11 ]13-00| 27-9 
6 | 2-37 | 2-50 | 3-05 | 3-21 | 3:38 | 3-57 | 4-16 | 4-37] 4:59| 5-21], 12] 14-11} 30-5) 
4| 2-46 | 3-00 | 3-16 | 3-33 | 3°50 | 4:09 | 4:29 | 4-50 | 5:12! 5-341 13] 15-23] 33-2 
+ 2) 2-55 | 3-10 | 3:26 | 3-43} 4-01 | 4-21 | 4-41 | 5-03 | 5:25) 5471 141 16-35| 35-9) 
013-04 | 3-20 | 3-36 | 3-54 | 4-13 | 4-33 | 4-53'| 5°15 | 5-37) 6-0011 5117-46! 0-38-61 
— 213-14 | 3-30 | 3-47 | 4:05 | 4-24] 4-44 | 5-06 | 5-28 | 5-50| 6:13116118-58| 41°3 
4| 3:23 | 3-40 | 3-57 | 4-15 | 4:36] 4-56 | 5°18 | 5:40 | 6-03] 6-26117120°10| 44-1 
61 3-32 | 3-49 | 4:08 | 4-27 | 4-471 5-08 | 5-31 | 5-53 | 6-16| 6-391 181 21-22) 46-9 
813-42 | 4-00 | 4-18 | 4-38 | 4:59 15-21 | 5-43 | 6-06 | 6:29| 6-52119122-35| 49-7 
1013-51 | 4:10 | 4:29 | 4-50 | 5-11 15-33 | 5:56 | 6-19 | 6:43| 7-06120] 23-47) 0-52-6 
1214-01 | 4:20 | 4:40 | 5-01 | 5:23 1 5-46 | 6-F0 | 6-33 | 657] 7:20121125-00| 55-5 
[4| 4:11 | 4-31 | 4:52 | 5-13 | 5-361 6-00 | 6-23 | 6-47| 7-11) 7:34] 22]26:13| 58-5 
16 | 4-22 | 4:42 | 5-04 | 5-26 | 5°49 | 6-13 | 6-38 | 7:03'| 7-26} 7-49] 23] 27:26] 1-01-5 
1814-33 | 4-54 | 5-16 | 5-39 | 6-03 | 6-28 | 6-53 | 7-18 | 7-44] 8-05124128-40| 04:6 
20 | 4-44 | 5-06 | 5-29 | 5-53 | 6:18 | 6-43 | 7-09 | 7-35 | 7-59| 8-221251 29-53) 1-07-8} 
22 14:56 | 5:19 | 5-43 | 6-08 | 6-34] 7-00 | 7-27| 7-53 | 8-18| 8-41] 26}131-08| {1-0 
2415-08 | 5:32 | 5-57 | 6:24 | 6-511 7-18 | 7-46 | 8-12 | 8-38] 9-02] 27]132:22| 14:3 
2615-21 | 5:47 | 6-13 | 6-41 | 7-09 | 7-38 | 8-07 | 8-35 | 9-01| 9-25128133-37| 17-61 
2815-36 | 6-02 | 6-31 | 7-00 | 7-30] 8-01 | 8-32 | 9-01 | 9-29] 9-53}29134-52| 2I-] 
: : eg RE 
30) 5-52 | 6:20 | 6:50 | 7:22 | 7*56 | 8-29 | 9-03 | 9-35 110-05 |10-30|.30] 36-08) 1-246 
LIZ711T4° 111910891 05%102°| 99° | 96° | 93°| 90° 
donnent l’heure vraie, matin, pour Azimut vers le coté polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


















































° : LATITUDE 33°. 
e 
& 
3 AZIMUTH. 
& 
Q 5° | 10°; 15°) 20° 1 25°| 30°| 35°; 40°) 45°; 50°) 55°| 60° 
s m. m. h.m.| h.m.] h.m.| hem. | h.m.| h.m.}| h.m.| hem.| hem. | h. m. 
+ 30 I 2 | 0: 4) 0- 5}0- 6| 0+ 8| 0-10) 0-11 1 0-14 | 0-16 0-19 | 0-23 
28 2 4 6 84.40) -13'|: 96] “997 sae 1 eet eet 237 
26 3 5 8| Tl 14 (181 829) “254 <30| 2aS 1 Sage: 249 
24 3 7 10:|. Ga 78 | 22:). 7] °301 “38 el Beep 
g 22, 4 | 8 | 93) G7) “22| 27) °32'| ‘38| 45 (53'| OR lie 
S 
2 20] 5 | 10 | 0-15| 0-20] 0-25 | 0-31 | 0-37| 0-44 | 0-52 | 1-01 | 1-11 | 1-23 
ta] 
18} 5 | 1 | 17] 23] 29] 35| 42] 50] 59] 1-09] 1-20] 1-33 
ra 16 5-1 Ye 19| 25] 32] 39] 47| 5611-06! 1-16] 1-29 | 1-43 
14 7 148 20} 28] 35! 43| 52] 1-02] 1-12| 1-24) 1-37] 1-52 
{2 71 8 22| 30] 39| 47| 57) 1-07] 1-18! 1-31 | 1-45 | 2-01 
10 8 | 16 | 0-24| 0-33} 0-421 0-51 | 1-01 | 1-12] 1-24! 1-38 | 1-53 | 2-10 
8] 9 | 17 | 26) 35) 45) 55| 1-06) 1-18] 1-31 | 1-45 | 2-01 | 2-19 
6 9 | 18 28| 38] 48| 59) 1-10 | 1-23] 1-37| 1-52 | 2-09 | 2-28 
4110 | 20 30| 40] 5I|1-02| 1-15 | 1-28] 1-42 | 1-59 | 2-16 | 2-36 
- 2 oe Ba 31} 421 54) 1-06| 1-19 | 1-334 1-48 | 2-05 | 2-24} 2-45 
O} tf | 22 | 0-33 | 0-4510-57| 1-10] 1:23 | 1-3811-54 | 2-12 | 2°32 | 2-53 
— 2] 12 | 23 35| 4711-00)| 1-14) 1-28 | 1-43} 2-00 | 2-19 | 2-39 | 3-02 
4112 | 24 37| 50} 1-03 | 1-17 | 1-32 | 1-49] 2-06 | 2-25 | 2:47 | 3-10 
6113 | 25 39| 5241-06} 1-20} 1-37) 1-54} 2-12 | 2-32 | 2-541 3-19 
8 | 13 | 27 40| 5441-09 | 1-25| 1-41 | 1-59} 2-18 | 2-39 | 3-02 | 3-27 
10 | 14 | 28 | 0-42) 0-57} 1-12 | 1-29 | 1-46 | 2-041 2-24 | 2-46 | 3-10 | 3-36 
3 12 4°44 5} 9 44\ 59}1-15 | 1-32} 1-50 | 2-10] 2-30 | 2-53 | 3-18 3-45 
B= 14} 15 | 30 46 | 1:02] 1-19 | 1-36 | 1-55 | 2-15 | 2-37 | 3-00 | 3-26 | 3-54 
Ks 16 | 16 | 32 48 | 1-051 1-22) 1-40 | 2-00 | 2:21 | 2-43 | 3-08 | 3:34 | 4-04 
ag 1B egé6 Hh Se 50| 1-071 1-25 | 1-44 | 2-05 | 2-26 | 2°50 | 3-15 | 3°43 | 4:14 
aq —___ 
5 20 | 17 | 34 | 0-52) 1-101 1-29 | 1-49 | 2-10 | 2-32 | 2-56 | 3-23 | 3-52| 4-24 





22 1 18 | 36 54| 1-13 | 1-32 | 1-53 | 2-15 | 2-38 | 3-04 | 3-31 | 4-01 | 4-34 
24 | 18 | 37 56 | I-15} 1-36 | 1-57 | 2-20 | 2-44) 3-11 | 3:40 | 4:11 | 4-46 
26 | 19 | 38 58 | 1-18 | 1-40 | 2-02 | 2-26 | 2-51 | 3-19 | 3-48 | 4:21 | 4:57 
28 | 20 | 40 | 1-00| 1-21} 1-44 | 2-07 | 2-31 | 2-58 | 3-27 | 3-58 | 4:32 | 5-10 





— 30] 21 | 4I | 1-03) 1-25] 1-48 | 2-12 2-37 | 3-05 | 3-35 | 4-08 | 4°44 | 5-24 



































AZIMUTH from depressed pole continued 125°|1 20° 











When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 












































































































































































































































e rs 
9 LATITUDE 33°. = AT TRUE 
oa < Horizon. 
< Z, 
5 AZIMUTH. " 
oO ica) 
fal °o o ° ° ° ° ° fo} ° 
OQ | 63°) 66°| 69°| 72°; 75°; 78°| 81°) 84°) 87°| 90 Q | Amp. | Dasc. 
>| hm. | bh. m. | hem. h.m. | h.m.} h.m. | h.m. | h.m.! h.m, | hem. a teks 
+ 301 0:26 | 0-29 | 0-33 | 00388 | 0-44] 0-51 | 1-01 | 1-13 | 1-29| 1-49] OF 0-00) 0- 0-0 
28)| Al 46| 51 58\ 1-06] 4-16) 1-28 | 1-42| 2:00| 2-20} I] I-12 2-6 
26) 55/|1-011 1-08) 1-16} 1-26} 4-37| 1-51 | 2:06 | 2:24 | 2-46] 24 2-23 5-2 
2411-07 | 1-45 | 1-23 | 1-32 | 1-43 | 1-56 | 2-10 | 2-27 | 2-46 | 3-07] 3] 3-35 7-8| 
2211-20! 1:28 | 1-37| 1-48 | 1-59} 2-13 | 2-28 | 2:46 | 3:05| 3-26] 4] 4°46] 10:4 
2011-31 | 1-40 | 1-50 | 2°02 | 2-14] 2-29 | 2-45 | 3-03 | 3-22| 3-444 5] 5-58) 0-13-0 
18] 1-42 | 1-52| 2-03 | 2-15 | 2-29] 2-44 | 3:00 | 3-19 | 3-38 | 4-00] 6] 7:10| 15:7 
1611-52 | 2-03 | 2-15 | 2-28 | 2-42| 2-58 | 3-15 | 3-34|3-54| 4-151 7] 8-21| 183 
[4] 2-03 | 2-14 | 2-26 | 2-40 | 2°55] 3-1] | 3-29 | 3-48 | 4:08 | 4-30] 8] 9-33} 20:9 
12) 2:12 | 2-24 | 2-37 | 2-51 | 3-071 3-24 | 3-42| 4:01 | 4:22| 4-44] 9]10-45| 23-6 
10 | 2-22 | 2-34 | 2-48 | 3-03 | 3-19 | 3-36 | 3-55 | 4-14 | 4-35 | 4-57 |1 0) 11-57| 0-26-3 
81 2-31 | 2-44 | 2:59 | 3-14 | 3-301 3-48 | 4-07 | 4:27 | 4-48 | 5-10} 111 13-09| 29:0 
612-40 | 2-54 | 3:09 | 3-25 | 3-42] 4-00 | 4:19 | 4:40 | 5-01 | 5-23] 12] 14-21] 31-7, 
4| 2-50 | 3-04 | 3-19 | 3-35 | 3-53} 4-12 | 4-31 | 4:52 | 5:13 | 5-35 )13115-34| 34-5 
+ 2] 2-59 | 3-13 | 3-29 | 3-46 | 4-04 | 4-23 | 4-43 | 5-04 | 5-26 | 5-48] 14] 16-46] 37:3 
O| 3-08 | 3-23 | 3:39 | 3-57 | 4-151 4:35 | 4:55 | 5-16 | 5°38 | 6-00 }/ 5417-59] 0-40°1 
— 213-17 | 3-32 | 3-49 | 4-07 | 4°26} 4:46 | 5:07 | 5:28) 5:50| 6-12 | 1641911) 42-9 
4| 3-26 | 3-42 | 3:59 | 4-18 | 4:37] 4-58 | 5-19 | 5-41 | 6-03 | 6-25117120-24| 45-8 
613-35 | 3-52 | 4:10 | 4-29 | 4-491 5-09 | 5:31 | 5-53 | 6-15 | 6-371 18421-37| 48-7 
8| 3-44 | 4-02 | 4-20 | 4-40 | 5-001 5-21 | 5-43 | 6-05 | 6-28 | 6:50119}22-51| 51-7] 
1013-53) 4:11 | 4:31 | 4-51 | 5:-4215-33 | 5-56 | 6-18 | 6-41 | 7-03 1201 24-04! 0-54-7 
12) 4-03 | 4-22 | 4-41 | 5-02 | 5-241 5-46 | 6-08 | 6-31 | 6-54| 7-16} 21125°18| 57-7 
14\ 4-13 | 4-32 | 4-52 | 5-14 | 5-3615-59 | 6-22 | 6-45 | 7-08 | 7-30 | 2242632 1-00-8) 
16 | 4:23 | 4-43 | 5:04 | 5-26 | 5-491 6-12 | 6-35 | 6:59 | 7-22 | 7-45 123127°46| 04-0 
18} 4-33 | 4-54| 5:16 | 5-39 | 6:02 | 6-26 | 6:50 | 7:14 | 7-38 | 8-00 124129-01| 07-2 
20| 4:44 | 5-06 | 5-28 | 5:52 | 6-161 6-41 | 7-05 | 7-30 | 7-54 | 8-16 125; 30°16) 1-10-5 
22| 4-56 | 5:18 | 5-42 | 6:06 | 6°31 | 6-56 | 7-22 | 7-47 | 8-11 | 8-34126131-31| 13-9 
24| 5:08 | 5:31 | 5-56 | 6:21 | 6°47] 7-13 | 7-40 | 8-06 | 8:30 | 8-531 27132:46| 17-3 
2615-21 | 5-45 | 6-11 | 6-37 | 7-05 | 7-32 | 8-00 | 8-26 | 8-52 | 9-14] 28134:02| 20-8 
281 5-35 | 6:00 | 6:27 | 6:56 | 7-24] 7-54 | 8-22 | 8-50 | 9-16 | 9-401 29135°19| 24.4 
— 30] 5-50 | 6-17 | 6-46 | 7:16 | 7-47 | 8-18 | 8-50 | 9-20 | 9-47 |10-11| 30] 36-36) 1.99.) 
LIZ TIAL TT1O08 10574102" 99° | 96° | 93°| 90° 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 

















































































































Zz 
9° LATITUDE 34°. 
>. 
a 
= AZIMUTH. 
= ° io] fo} ° 
Q 5° | 10°| 15°| 20°] 25°) 30°| 35°| 40°] 45°) 50°) 55°; 60° 
x m. m. h.m.] h.m.| h.m.| h.m.| hom. }]h.m/|h.m.!| hem} hm 
+ 30 2 3 | 0: 5|0: 7] 0- 9! 0-11 | 0-13'| 0-151 0-18 | 0:21 | 0-25 | 0-30 
28 2 5 7i- 404 131 §6| Ol 22k el) eel Oz 42 
26 3 6 94 BT 26] 20) (24: 291 236) 3-6 
24 eg We 12) 164 20) 251 30| 35] 42) 49| 57) 1-07 
3 22, 4] 9] el 19] 24] 29] 35] 41] 49] 57) 1-07| I-18 
oc 
= 20 5 | LO | 0°16} 0-21 | 0-27 | 0433 | 0-40 | 0-471 0-56 | F-05 | 1-16 | 1°28 
eS 
18) 6 | 12 | we] 24] 31] 38) 45| 53] 1-02| I-13| 1-24] 1-38 
a 16 6 | 13 20| 27] 34| 42| 50| 5911-09] I-20] 1-33 | 1-48 
I4 7 | 22| 291) 37) 45| 55) bO44 4-15 | 1-27] 1-41 | 1-57 
12 Bi 1s 23} 32] 40| 49! 59] FLO} J-2] | 1:34) 1-49 | 2-06 
10 8 | I7 | 0:25'| 0:34] 0-43 | 0-53:| 1-04] 1-15 11-28) k-4l | 1-57) 2-15 
8] 9 | 18 | 27| 36] 46) 57| 1-08) 1-20) 1-34 | 1-48 | 2-05 | 2-23 
6 9 | 19 29} 39} 491] 2-O1 | be13| 1-25) 1-39 | 1-55 | 2-12 | 2-31 
4110 | 20 31| 41} 52| 1-04) 1-17 | 1-30] 1-45 | 2-02 | 2-20 | 2-40 
+: 2.4, $4. 4523 32| 44] 56/1-08)| 1-21 | 1-3541-5P | 2:08 | 2:27 | 2-48 
Of} J! | 23 | 0+34| 0-46] 0-58 | I-12 | b:26| 1-40] 1-57 | 2:15 | 2-34 | 2-56 
— 2] 12 | 24 | .36| 4A8ir-o1 | 1-15| #30) 1-45] 2-03 | 2-21 | 2-42 | 3-05 
4] 12 | 25 38| S51] 1-04) 1-19 | 1:34) 1-50] 2-08 | 2-28 | 2-49 | 3-13 
61 13 | 26 39| 53]17-07) 1:23) 1:39 | 1-56] 2-14 | 2-35 | 2-57 | 3-21 
8 | 14 | 27 Al| 561) 1-11 | 1:26} 1-43 | 2-01] 2-20! 2-41 | 3:04 | 3-30 
10 | 14 | 28 |0-43| 5841-14) 1-30 | 1-47 | 2:06] 2:26 | 2-48 | 3-12 | 3-38 
ce 12} 15 | 30 45 | 1-004 1-17 | 1-34) 1-52 | 2-11 | 2:32 | 2-55 | 3-20 | 3-47 
a 14 | 15 | 31 47 | 1:03} 1-20 | 1°38 | 1-57 | 2-16] 2-38 | 3-02 | 3-28 | 3-56 
iG 16 | 16 | 32 49 | 1-05} 1-23 | 1-42 | 2-01 | 2:22 | 2:45 | 3-09 | 3-36 | 4:05 
ey: I) Bled. 4392 50 | 1:08] 1-26 | 1-46 | 2-06 | 2:28} 2-51 | 3-17 | 3:44 | 4:15 
4 
5 20 | 17 | 35 | 0-52) I-11 41-30! 1-50 | 2-11 | 2-33 | 2-58 | 3-24 | 3-53| 4:25 
22 1 18 | 36 54} 1-131 1-33 | 1-54 | 2-16 | 2:39} 3-05 | 3-32 | 4:02 | 4:35 
24119 | 37 57 | 1-16 | 1-37 | 1-58 | 2-21 | 2-45 | 3-12 | 3-41 | 4-12 | 4-46 
26 | 19 | 39 59 | 1-19 | I-41 | 2-03 | 2:27 | 2-521 3-20 | 3-49 | 4:22 | 4:57 
28 | 20 | 40 | 1-01 | 1-22} 1-44 | 2-08 | 2-32 | 2-59 | 3-27 | 3-58 | 4-32 | 5-09 
— 30 |] 21 | 42 | 1-03| 1-251 1-48 | 2-13 | 2:38 | 3-06 | 3-36 | 4-08 | 4°44 | 5:23 
AZIMUT au pole deprimé continué 1 25°| 120° 
Quand Lat. et Dec. sont du méme non, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











































































































































































































A fo} 
9 LATITUDE 34’. 2 A L’Hor1zon 
A < VRAL. 
Zz a 
4 AZIMUTH. 7 
a ° ° ° ° ° ° ° fo} ° a Am Diff. 
QO | 63°| 66°; 69°; 72°| 75°] 78°| 81°) 84°| 87°| 90°|A P+! “Asc. 
oj amihmihmjhm/|hmphm) hm} hm |hm bm of | || hk om. 
+ 30] 0-33 | 0-38 | 0-43 | 0-48 | 0-55] 1-04| 1-15 | 1-28 | 1-42| 2-05! OF 0-00] 0- 0-0 
28) 48| 54! 1-00} 1-07 | 1-16] 1-27 | 1-39 | 1-54} 2-10} 2-32] I] I-12 2-7 
2641-01 | 1:08 | 1-16 | 1-25 | 1-354 1-47 | 2:00 | 2:16 | 2-33 | 2-56] 2] 2-25 5-4 
2411-14) 1:22) 1-30) 1-40 | 1-51] 2-04 | 2:19 | 2-36 | 2-53} 3:15] 3] 3-37 oa 
221 1-25 | 1:34) |-44| 1-55 | 2-07] 2-2] | 2-36 | 2-53 | 3-11 | 3-33] 4] 4-50} 10°8 
201 1-36 | 1-46 | 1-56 | 2:08 | 2:21 | 2-36 | 2-52 | 3-09 | 3-281 3-49] S|] 6-02) 0-13-5) 
1811-47 | 1-57 | 2-09 | 2:21 | 2-35} 2-50 | 3:06 | 3:24| 3-43|4:05] 61 7-15| 16:2 
1641-57 | 2:08} 2-20 | 2:34 | 2-47 | 3-03 | 3-20 | 3-39 | 3-58 | 4:19] 7] 8-27 4 
14} 2-07 | 2:19 | 2-31 | 2-45 | 3-00] 3-16 | 3-33 | 3-52 | 4:12 | 4:33] gf 9-40) 21-8 
12} 2-17 | 2:29 | 2-42 | 2-56 | 3-12] 3-28 | 3-46 | 4:05 | 4:25 | 4:47] 9110-53| 24:5 
10] 2-26 | 2:39 | 2-52 | 3-07 | 3-23] 3-40 | 3-58 | 4:18 | 4-38 | 4-59 1] 0} 12-05) 0-27°3 
8} 2:35 | 2-48 | 3-03 | 3-18 | 3-3413-52 | 4:10 | 4-30 | 4-50 | 5-12} 7, 413-18| 30:1 
6| 2:44 | 2°58 | 3-13 | 3-28 | 3:45 | 4:03 | 4:22 | 4:42 | 5-03 | 5:24] s2414:31| 33-0 
4\ 2°53 | 3-07 | 3-23 | 3-39 | 3-561 4:15 | 4:34| 4:54] 5:15 | 5-361 /3115:45| 35-8 
+ 2] 3-02 | 3:17 | 3-32 | 3-49 | 4:07] 4:26 | 4-45 | 5:06 | 5-27 | 5-48] 14] 16:58) 38-7 
O} 3-11 | 3-26 | 3-42 | 3-59 | 4:18 | 4:37 | 4-57 | 5:17 | 5-39 | 6-00 | | 5118-12| 0-41-7 
— 2] 3-19 | 3-35; 3-52 | 4:10 | 4-28] 4-48 | 5-08 | 5-29 | 5-50 | 6-12} 16119-25| 44:6 
4\ 3-28 | 3-44 | 4:02 | 4-20 | 4-39] 4:59 | 5:20 | 5-41 | 6-02 | 6-24117120-39| 47°6 
6 | 3-37 | 3-54 | 4:12 | 4:30 | 4-50] 5-10 | 5-31 | 5-53 | 6-15 | 6-36] 18]21-53| 50-6 
813-46 | 4:03 | 4:22 | 4-41 | 5-01 | 5-22 | 5-43 | 6-05 | 6-27 | 6-481 19423-07| 53-7 
10} 3:55 | 4:13 | 4:32 | 4:52 | 5-121 5-33 | 5:55 |.6-17 | 6-39 | 7-01 120) 24:22) 0-56-8} 
1214-05 | 4-23 | 4-42 | 5-03 | 5-241 5-45 | 6-07 | 6-30 | 6:52 | 7-13 1 21 | 25-37] 1-00-0 
14) 4:14 | 4-33 | 4:53 | 5-14) 5-3515-58 | 6-20 | 6-43 | 7:06 | 7:27} 22126-52| 03-3 
161 4:24 | 4-441 5-04) 5-25 | 5-48] 6-10 | 6-33 | 6-56 | 7:20 | 7-41} 23128-07| 06°51 
18} 4:34 | 4:54 | 5-16 | 5-38 | 6-01 | 6:24 | 6-47 | 7-10 | 7-34 | 7-55124129-23| 09:9 
201 4:45 | 5:06 | 5-28 | 5-51 | 6:14} 6-38 | 7-02 | 7-26 | 7-50 | 8-11 125130-39| 1-13-3 
22| 4:56 | 5-18 | 5-40 | 6-04 | 6-28 | 6:53 | 7-18 | 7-42 | 8-08 | 8-27}26131-°55| 16-8 
2415-08 | 5:30 | 5-541 6-19 | 6-441 7:09 | 7-35 | 7-59 | 8-24 | 8-45127133-12| 20-4 
2615-20 | 5:44} 6-08 | 6-34| 7-00 | 7:27 | 7-53 | 8-19 | 8-45 | 9:04128134:30| 24-1 
2815-33 | 5:58 | 6-24| 6-51 | 7-19} 7:47 | 8-14 | 8-41 | 9-08 | 9-28129135-47| 27-8 
—~ 3015-48 | 6-14 | 6-42 | 7-10 | 7-40 | 8-10 | 8-39 | 9-07 | 9-35 | 9-55 | 30137-06| 1-31-7 
LIZA TIT 108°\ 1054102" 99°) 96°| 93°) 90° 
donnent l'heure vraie, matin, pour l’Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














































































































e 
° LATITUDE 35°, 
. 
Z 
5 AZIMUTH. 
oO 
ray 5° | 10°| 15°| 20°] 25°| 30°) 35°| 40°) 45°| 50°| 55°) 60° 
S m. m. h.m. | h.m. fh. m./| h.m.|] h.m.!| him. [h.m. |} h.m.| h.m./| hm. 
+ 30 2 4 10° 6|0- 840-11 | 0-13 | 0-16 | 0-19 | 0-22 | 0-26 | 0-31 | 0-37 
28 3 6 8 iW 15 18| 22:1 267 \899 “B6) “B21 50 
26 3 7 I 14 $81. 23)) 271 3249 °38) [asa Sa 0D 
24 4 8 13} 174 22| 27| 33] 39] 46] 53) 1-02) 14-13 
3 22 5 10 15| 20% 26| 31] 38| 45] 53/7-01 | I-11) 1-23 
co} o 
= 20 6 If | 0-17 | 0:23 40-29 | 0-36 | 0-43 | 0-51 | 0-59 | 1-09 | 1-20| 1-33 
3 pees 
a 18 6 | 12 19| 25] 32] 40| 48] 5611-06] 1-17| 1-29] 1-43 
~ 16 7 | 14 2!1| 28) 36| 43] 52/|1-0241-12| 1-24) 1-37) 1-52 
el 14 7 | 15 23| 30) 39| 48} 57| 1-07] 1-19| 1-31 | 1-45 | 2-01 
[2 8 | 16 24) 334) 42) SI| 1-02) 1-13} 1-25) 1-38 | 1-53 | 2-10 
10 9 | 17 | 0:26 | 0-3540-45 | 0-55| 1°06! 1-18] 1-31 | 1-45 | 2-00 | 2-18 
8 9 | 18 28| 38] 48} 59) 1-10] 1-23] 1-36 | 1-51 | 2:08 | 2-27 
6110 | 20 30| 40] S51} 1:02) 1-15 | 1-28] 1-42 | 1-58 | 2-15 | 2-35 
B18 5} 72) 31| 42] 54] 1-06! 1°19! 1-33 | 1-48 | 2-04 | 2:23 | 2-43 
+ 214 11 | 22 33| 45) 57) 1-10) 1-23 | 1-38] 1-54) 2-11 | 2-30 | 2-5] 
O} tl | 23 | 0-35 | 0-474 1-00 | 1-13 | 1-28 | 1-431 1-59 | 2-17 | 2:37 | 2-59 
— 21 12 | 24 37| 5041-03) 1-17) 1°32 | 1-48] 2-05 | 2-24 | 2-45 | 3-07 
4113 | 25 38} 52] 1:06) 1-20) 1-36 | 1-53] 2-11 | 2-30 | 2-52 | 3-15 
6 | 13 | 27 40| 5411-09} 1-24] 1-40 | 1-58] 2-16 | 2-37 | 2:59 | 3-24 
8 | 14 | 28 42| 5711-12) 1-28| 1-45 | 2-03 | 2-22 | 2-43 | 3-07 | 3-32 
10 | 14 | 29 | 0-441 0-59] 1-15) 1°31 | 1-49 | 2-08] 2-28 | 2-50 | 3-14 | 3-40 
S 12 1 15 | 30 46 | 1-01] 1-18 | 1-35 | 1°54 | 2:13 | 2-34 | 2°57 | 3-22 | 3-49 
5 14 1 16 | 3! 47 | 1-04] 1-21 | 1-39 | 1-58 | 2-18 | 2-40 | 3:04 | 3-29 | 3-57 
he 16 | 16 | 33 49 | 1-06] 1-24 | 1-44 | 2-03 | 2:24] 2-46 | 3-11 | 3-37 | 4-06 
o LBA s) 3 S51 | 1-09} 1-27 | 1-47 | 2:07 | 2:29 | 2-53 | 3-18 | 3-46 | 4-16 
py 
A 20 | 17 | 35 | 0-53 | 1-124 1-31 | 1-51 | 2:12 | 2-351 2-59 | 3-26 | 3-54 | 4-25 
22118 | 36 55| 1-144 1-34 | 1-55 | 2-17 | 2:41 | 3-06 | 3-33 | 4-03 | 4:35 
24 {1 19 | 38 57 | 1-17 | 1-38 | 1-59 | 2°22 | 2-47] 3-13 | 3-42 | 4-12 | 4-46 
26 1 19 | 39 59 | 1-20] 1-41 | 2-04 | 2-28 | 2-53 | 3-20 | 3-50 | 4-22 | 4-57 
28 | 20 | 4I | 1-01 | 1:23] 1-45 | 2-08 | 2-33 | 3-001 3-28 | 3-59 | 4-32 | 5-09 
— 30 | 2! | 42 | 1-04) 1-261 1-49 | 2-13 | 2-39 | 3-07] 3-36 | 4-08 | 4-43 | 5-2] 
AZIMUTH from depressed pole continued [ 25°| 120° 











When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 








































































































































































































z z, 
° LATITUDE 35°. iS) AT TRUE 
> _ Horizon. 
Z a) 
AZIMUTH. : 
oO 

h. ia} 

A 63°| 66°) 69°| 72°) 75°| 78°; 81°| 84°) 87°} 90°} | Amp. | Das. 
, | bm. | hem. | bh. m.| bh. m. | h, m. h.m.|hm.| hm. | h.m.| hem] , S , |e m 
+30] 0-41 | 0-46 | 0-52 | 0-59 | 1-07] 1-16 | 1-28 | 1-42 | 1-58 | 2:18] 0} 0-00) 0- 0-0 
28) 55) 1-01 | 1-08 | 1-16 | 1-26] 1-37 | 1-50 | 2:05 | 2-23 | 2-43] I] 1-13} 2-8 
2611-08 | 1-14} 1-23 | 1-33 | 1-43] 1-56 | 2-10 | 3-25 | 2:-43| 3-03] 2] 2-27] 5:6 
24) 1-20 | 1-28 | 1-37 | 1-48 | 1-59] 2-12 | 2-27 | 2-44 | 3-02 | 3-22] 31 3-40 8-4) 
2211-31 | 1-40 | 1-50 | 2-01 | 2-14] 2:27 | 2-43 | 3-00 | 3-19 | 3-39] 4] 4-53) 11-2 
201 1-42 | 1-52 | 2:02 | 2:14| 2:27] 2°42 | 2-58 | 3:15 | 3-34| 3-55] 5S] 6-06| 0-14-0 
1811-52 | 2-03 | 2:14 | 2:27 | 2-40] 2:55 | 3-12 | 3-30| 3-49| 4:09] 6] 7-20| 16-9 
16] 2-02 | 2:13 | 2-25 | 2-38 | 2-53 | 3-08 | 3-25 | 3-43 | 4:03 | 4:23] 7] 98-33) 19-7 
14] 2:12 | 2:23 | 2-36 | 2-50 | 3-05 | 3:21 | 3-38 | 3-56 | 4:16| 4-37] 8] 9-47) 22-6 
[2] 2-21 | 2:33 | 2-46 | 3-01 | 3-16] 3°33 | 3-50| 4:09 | 4:29| 449] O}7/-01| 25-5 
10} 2-30 | 2-43 | 2-57 | 3-11 | 3-27| 3-44 | 4-02 | 4-21 | 4-41 | 5-02 | 1 0] 12-14! 0-28 
8] 2-39 | 2:52 | 3-06 | 3-22 | 3-381 3-55 | 4:14 | 4-33 | 4-53 | 5-14] 11] 13-28) 31-3 
6 | 2:48 | 3:02 | 3-16 | 3-32 | 3-49} 4:06 | 4:25 | 4-45 | 5-051 5-25}12]14-42| 34-2 
4| 2-56 | 3:11 | 3:26 | 3-42 | 3-59 | 4:17 | 4:36 | 4°56 | 5-16 | 5-371 13] 15-56 374 
+ 213-05 | 3-20 | 3-35 | 3-52 | 4:09 | 4:28 | 4-47 | 5:07 | 5-28 | 5:49] 141} 17-11) 40-2 
013-14 | 3-29 | 3-45 | 4-02 | 4-20] 4°39 | 4-58 | 5-18 | 5-39 | 6-00 | 1 5} 18-25) 0-43-3 
— 2| 3-22 | 3-38 | 3-54 | 4:12 | 4-30] 4°49 | 5:09 | 5-30 | 5-51 | 6-11} 16] 19-40| 46-3 
4\ 3:31 | 3°47 | 4:04 | 4:22 | 4-41 | 5-00 | 5:20 | 5:41 | 6-02 | 6-23 117]20-55| 49-4 
6 13°39 | 3:56 | 4:13 | 4:32 | 4-51] 5-11 | 5-32 | 5:52 | 6-14| 6-35]18122-10| 52-6 
813-48 | 4:05 | 4-23 | 4-42 | 5-02 | 5:22 | 5-43 | 6-04 | 6-25 | 6-46119]23-25| 55-8] 
1013-57 | 4-15 | 4:33 | 4:53 | 5-13 | 5:33 | 5-54 | 6-16 | 6:37 | 6-58 120] 24-41) 0-59-] 
121 4:06 | 4:24 | 4:43 | 5:03 | 5-24) 5°45 | 6-06 | 6-28 | 6-49 | 7-11 | 21 125-57! 1-02-4 
[414-15 | 4:34 | 454 | 5-14 | 5-35 15-57 | 6-19 | 6-40 | 7-02 | 7-23 | 22127-13|] 05-7 
1614-25 | 4:44 | 5:04 | 5-25 | 5-47] 6-09 | 6:31 | 6-53 | 7:15 | 7-37 | 23128-29| 09-2 
1814 4:35 | 4:55 | 5°16 | 5*37 | 5-591 6°22 | 6-45 | 7-07 | 7-29 | 7-51 124129-46| 12-7 
201 4:45 | 5-06 | 5-27 | 5-50 | 6-12 | 6°35 | 6-59 | 7-21 | 7-44 | 8-05125131-04| 1-16-21 
2214-56 | 5:17 | 5-39 | 6-02 | 6-26 |.6°50 | 7-13 | 7-37 | 7:59 | 8-21 126132-21| 19-9 
2415-07 | 5:29 | 5-52 | 6:16 | 6-41 | 7-05 | 7-29 | 7-53 | 8-16 | 8°38 1 27]133-39| 23-6 
9615-19 | 5:43 | 6-06 | 6-31 | 6-56 | 7-22 | 7-47 | 8-11 | 8-35 | 8-57128134-58| 27-4 
2815-32 | 5:56 | 6-21 | 6:47 | 7-14] 7:40 | 8-06 | 8-32 | 8-56 | 9-17] 29136-17| 31-4 
~ 3015-46 | 6-11 | 6-38 | 7-05 | 7-33 | 8-01 | 8-29 | 8-55 | 9-20 | 9-42 130} 37-37 1-35+4 

LIZ LT 49 111° 108° 1054102°\ 99° | 96° | 93°} 90° Se 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





































































































Z 
° LATITUDE 36°. 
g 
Z 
= AZIMUTH. 
a 
Q 5° | 10°; 15°| 20°} 25°| 30°| 35°| 40°) 45°; 50°| 55°| 60° 
m. m. | h.m.| h.m.jh.m.| h.m.| h.m.| h.m.j h.m.| h.m, | h.m.|} hm. 
° 
+ 30 2 5 | 0+ 7| 0-10] 0:13 | 0-16 | 0-19 | 0:23 | 0-27 | 032 | 0-37 | 0-44 
28 <p (aed 10 13 7: er Ay A 35) 4l 48| 56 
26 4 8 12 16 20 26 30 36 42| 49 58 | 1-08 
24 5 9 14 19 24} 30 36 42 49 58 | 1-07 | 1-18 
3 22) 5 | 1 | 16) 22] 27| 34) 41) 48] 56) 1-06] 1-16} 1-29 
oS —__—_— 
2 20 6 | 12 | 0-48 | 0-24] 0-31 | 0-38 | 0-46 | 0-54] 1-03 | 1-13 | 1-25 | 1-38 
S ‘ene 
a 18 7 13 20 271] 34| 42) 50 5931-09 | 1-21 | 1-33 | 1-48 
=~ 16 7 14 22 29 37| 46 55 | 1-05} 1-16) 1-28 | 1-41 | 1-57 
4 14 8 16 24) 32] 4! 50 59} 4-10] 1-22 | 1:35 | 1-49 | 2-05 
[2 8 16 25| 34) 44) 54) 1-04) 1:15] 1-28 | 1-42) 1-57 | 2-14 
10 9 18 | 0:27 | 0-37 | 0-47 | 0-57 | 1-08 | 1-20} 1-34 | 1-48 | 2-04 | 2-22 
8 9 19 es Ae 50) 4-08 | 1-12 | 1-2547-39 | 1-55 | 2-11 | 2-30 
6 | /0 20 31) Al 53 | 1-04 | 1-17 | 1-30} 1-45 | 2-01 | 2-19 | 2:38 
4 II 21 32 44 55} 1:08 | 1-21 | 1-35417-51 | 2-07 | 2-26 | 2-46 
— I! 23 34) 46] S58) 4-41 | 1-25 | 1-40] 1-56 | 2-14 | 2-33 | 2-54 
0 12 24 | 0-36 | 0-48] 1-01 | 4-15 | 1-29 | 1-45 | 2-02 | 2-20 | 2-40 | 3-02 
— 2 12 25 38; 51} 1-04) 1-18 | 1:34) 1-50] 2-07 | 2:26 | 2-47 3-10 
4 13 26 39 53} 1-07 | 1-22 | 1°38 | 1-55] 2:13 | 2-33 | 2-54 | 3-18 
6 13 27 4] 55] 1-10 | 1-26 | 1-42 | 2-00} 2-19 | 2-39 | 3-01 | 3-26 
8 14 | 28 43 58] 1-13 | 1:29 | 1°46 | 2-05 | 2:24 | 2-46 | 3-09 | 3-34 
10 I5 | 29 | 0-44) 1-00] 1-16 | 1-33 | 1-54 | 2-40] 2-30 | 2-52 | 3-16 | 3-42 
a 12 15 31 46 | 1-02} 4-19 | 1-36 | 1°55 | 2-15] 2-36 | 2-58 | 3-23 | 3-50 
B 14] 16 | 32 | 48)1-05} 4-22] 1-40 | 2-00 | 2-20] 2-42 | 3-05 | 3-31 | 3-59 
a («IG 16 33 50 | 1-07] 1-25 | 1-44 | 2-04 | 2:25 | 2-48 | 3-12 | 3:39 | 4-08 
18 | 17.1 34 | 52|4-10] 1-28 | 1-48 | 2-09 | 2-31 | 2-54 | 3-20 | 3-47 | 4:17 
ay eee ee 
st 20 18 36 | 0°54) 1-12] 1-32 | 1-52 | 2:13 | 2:36] 3-01 | 3:27 | 3-55 | 4:26 
22 18 | 37 56 | [+15 | 1-35 | 1-56 | 2:18 | 2-42 | 3-07 | 3-34 | 4-04 | 4-36 
24 19 38 58 | 1-18] 1-39 | 2-00 | 2-23 | 2-481 3-14 | 3-42 | 4:13 | 4-46 
26 | 20 40 | 1-00| 1-21} 1-42 | 2-04 | 2:29 | 2-54] 3-21 | 3-51 | 4:22 | 4:57 
28 20 4I | 1-02 | 1-24] 1-46 | 2-09 | 2-34 | 3-01 | 3-29 | 3-59 | 4-32 | 5-08 
— 30 | 2! 42 | 1-04| 1:27] 1-50 | 2-14 | 2-40 | 3-07 | 3-37 | 4-09 | 4-43 | 5-20 
AZIMUT au péle deprimé continué 1 25°\1 20° 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 






























































































































































; z, 
Zz ‘° 
° LATITUDE 36°. = A L’Horizon 
ist <i VRAL 
; z 
a AZIMUTH, a 
2. ° ° ° ° oO ‘o ° 5 A Diff. 
a | 63°| 66°) 69°| 72°) 75°) 78°| 81°| 84°| 87°) 9O°TA J A™P | Ase. 
9 | 2m. | hm. | h.m. hem. | h.m. | h.m.| hem. | h.m, | ‘hb. m. |} hem. ys yl he me 
+30] 0-49 | 0-54| 1-01 | 1-08 | 1-17] 1-27 | 1-39 | 1-54 | 2-10 | 2:30] 0} 0-00| O- 0-0 
2811-02 | 1-09 | 1-16 | 1-25 | 1-354 1-47 | 2-00 | 2:15 | 2-32) 2-52] FI 1-14, 2-9 
2611-14) 1-22 | 1-311 1-40 | 1-5112°04| 2-18 | 2341 2-52|3-11] 2] 2-28] 5.8 
24) 1-26 | 1-34] 1-44| 1-54 | 2-06] 2-20 | 2-35 | 2-51 | 3-09 | 3-29] 3] 3-43 8-7 
221 1-371 4-46 | 1-56 | 2-08 | 2-20] 2°34 | 2-50 | 3:07 | 3-25 | 3-451 4] 4:57) 11-6 
201 1-47 | 1-57 | 2-08 | 2-20 | 2-33 | 2-48 | 3-04 | 3-21 | 3-40 | 4-00} S| 6-11) 0-14-6 
1811-57 | 2-08 | 2:19 | 2-32 | 2-461 3-01 | 3-17 | 3-35|3-54| 4-14] 61 7-25| 17-5 
1612-07 | 2-18 | 2-30 | 2-43 | 2-58 | 3-13 | 3-30 | 3-48|4-07| 4-27] 71 8-40! 20°51 
14} 2-16 | 2-28 | 2-41 | 2-54| 3-091 3-25 | 3-42 | 4:00] 4-20| 4-40] 8] 9-54 23-41 
121 2-25 |2-37 | 2-51 | 3-05 | 3-20] 3-37 | 3-541 4:1214:32|4-52] 9111-09] 26-4 
10} 2-34 | 2-47 | 3-01 | 3-15 | 3-311 3-48 | 4-05 | 4-24|.4-44 | 5-04 |] 0] 12-24] 0-29-4 
81 2-43 | 2-56 | 3-10 | 3-25 | 3-411 3-59 | 4:17 | 4:36 | 4:55 | 5-15 | 11913-39| 32-5 
612-51 | 3:05 | 3-20 | 3-35 | 3-52] 4:09 | 4-28 | 4-47 | 5-06 15-27} 12)14-54| 35-5 
4| 3-00 | 3-14 | 3:29 | 3-45 | 4:02] 4-20 | 4-38 | 4:58 | 5-18 | 5-38 113116-09| 38-6 
+ 213-08 | 3-23 | 3-38 | 3-54 | 4:1214-30 | 4:49 | 5:09 | 5:29 | 5-491 14117-24| 4I-7 
01 3-16 | 3-31 | 3-47 | 4:04 | 4-22 | 4-40 | 5-00 | 5-19 | 5-40 | 6-00 |1 5118-40! 0-44-9 
— 2) 3-25 | 3-40 | 3-57 | 4-14 | 4-32] 4-51 | 5-10 | 5-30 | 5-51 | 6-11 | 16]19-55) 48-1 
4| 3-33 | 3-49 | 4:06 | 4-23 | 4-421 5-01 | 5-21 | 5-41 |6-02 | 6-22 | 17] 21-11 sia 
613-41 | 3-58 | 4:15 | 4-33 | 4-52] 5-12 | 5:32 | 5-52 | 6-13 | 6-3311/8122-27| 54:6 
813-50 | 4:07 | 4:25 | 4:43 | 5-031 5-22 | 5-43 | 6:03 | 6-24 | 6-45 119123-44| 57-9 
10] 3-59 | 4:16 | 4:34 | 4-53 | 5-13 | 5-33 | 5-54 | 6-15 |:6-36 | 6-56 120} 25-01| 1-01-3 
[214-07 | 4:25 | 4°44| 5-03 | 5-241 5-44 | 6-05 | 6:26 | 6-47 | 7-08 131}26-18| 04-8 
[ 4) 4:16 | 4:35 | 4-54 | 5-14 | 5-35] 5-56 | 6-17 | 6:38 | 6-59 | 7-20 | 22127-35| 08-3 
1614-26 | 4-45 | 5-05 | 5-25 | 5-46] 6-08 | 6-29 | 6-51 | 7-12 | 7-33 }23128-53| 11-9 
1814-35 | 4-55 | 5-15 | 5-36 | 5-58} 6-20 | 6:42 | 7:04|'7-25|7-46124430-11} 15-5 
201 4-45 | 5:06 | 5-27 | 5-48 | 6-10 | 6:33 | 6-55 | 7-18 | 7-39 | 8-00 |125131-30 1-19-24 
2214-56 | 5:17 | 5-38 | 6-01 | 6-24) 6-47 | 7°10 | 7-32 | 7-54 | 8-15 126132-49| 23-0 
2415-07 | 5:28| 5-51 | 6-14 | 6-38] 7-01 | 7-25 | 7-48 | 8-10 | 8+31 | 27}34-08| 26-9 
2615-18 | 5:41 | 6-04 | 6-28 | 6-53 | 7-17 | 7-41 | 8-05 | 8-27 | 8:49 128135-28| 30-9 
2815-31 | 5-54! 6-19 | 6-43 | 7-09 | 7-34 | 8-00 | 8-24 | 8-47 | 9:08 }29136-49| 35-0 
-~ 30} 5-44 | 6-09 | 6-34 | 7-00 | 7-27} 7-54 | 8-20 | 8-45 | 9-09.| 9-30 |30)38-10| 1-39-2} 
LIZLI4IITT T1089 1054102" 99°| 96°; 93°) 90° 
donnent I’heure vraie, matin, pour I’ Azimut vers le cdté polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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6 LATITUDE 37°. 
>, 
vA 
| AZIMUTH. 
13) 
ra a £0°| 5°) 26° 25°| 30°; 35°| 40°! 4571 50%: 55°| 60° 
. m. m. | hm.}| h.m.[ h.m.| h.m.| h.m.}| h.m.}| h.m.| h.m,.| h.m.!} hm. 
+ 30 3 6 | 0° 9! 0-12} 0:15 | 0-18 | 0-22 | 0:26} 0-31 | 0-37 | 0-43 | 0-50 
28 4 7 i! 15 19| 23| 28| 331 39| 46] 531| 1-02 
26 4 9 13} 18] 22) 28| 33| 39] 46| 54] 1-03)| 1-13 
24 5 | 10 (5; 20] 26) 32| 38) 45] © 53| 1-02) I-12) 1-26 
3 22 6 Il 17| 23) 29| 36| 43) SI 41-00) 1-10) 1-21 | 1-34 
ie} 
= 20 6 | 13 | 0-19 | 0-26] 0-33 | 0-40 | 0-48 | 0-571 1°06 | 1-17 | 1:29 | 1-43 
ras} 
418] 7 | 14 | 21] 28| 36) 44| 53] 1-02] 1-13 | 1-24] 1-37] 1-52 
™ 16 7 | 15 23} 31) 39) 48! 57| 1-084 1-19) 1-31 | 1-45) 2-01 
4 14 8 | 16 25! 33] 42] 52/102) 1-13} 1-25 | 1-38 | 1-53 | 2-09 
12 ocd: 27 26| 36) 45| 55) 1-06) 1-18] 1-31 | t-45 | 2-00 | 2-18 
10 9 | 19 | 0-28 | 0-38}0-48 | 0-59 | J-1] | 1-23] 1-36} 1-51 | 2-07 | 2:26 
8 | 10 | 20 30} 40] S51} 1-03 | 1-15 | 1-28] 1-42 | 1-58 | 2-15 | 2:34 
6110 | 2! 32| 42] 54|1-06| 1-19 | 1-33] 1-48 | 2-04 | 2:22 | 2-42 
A Assi: 4: 22 33| 45) 457|1-10| 1-23) 1-3811-53 | 2-10 | 2:29 | 2-49 
Pat 2 35| 47] 1-00) 1+13 | 1-27| 1-42] 1-59 | 2-17 | 2:36 | 2-57 
O01 12 | 24 | 0:37 | 0-49} 1-03 | 1-17| 1-31 | 1-47] 2°04 | 2-23 | 2°43 | 3-05 
— 2 13°] 25 38| 52] 1-06 | 120} 1-36 | 1-52] 2:10 | 2-29 | 2-50 | 3-12 
4 13 | 26 40} 5411-08 | 1-24) 1-40] 1-57] 2-15 | 2-35 | 2°57 | 3-20 
6 1 14 | 28 42| S56) 1-11 | 1:27 | 1-44) 2-02] 2:21 | 2-41 | 3-04 | 3-28 
8 | 14 | 29 43| 59} 1-14| 1°31 | 1-48 | 2-06 | 2:26 | 2-48 | 3:11 | 3-36 
10 | 15 | 30 | 0-45|1-0F} 1-17 | 1-34| 1-52 | 2-11} 2-32 | 2-54 | 3-19 | 3-44 
3 12:14:45 4-01 47 | 1:03} 1-20 | 1-38 | 1-57 | 2-16 | 2°38 | 3-00 | 3-25 | 3-52 
B I4 | 16 | 32 49 | 1-06} 1-23 | 1-42 | 2-0] | 2-21 | 2°43 | 3-07 | 3-33 | 4-00 
Ki 16 | 17 | 33 51 | 1-08} 1-26 | 1°45 | 2-05 | 2:27 | 2-49 | 3-14 | 3°40 | 4-09 
a 18 497.4 85 521 I-11 | 1-29 | 1-49 | 2-10 | 2:32 | 2°56 | 3-2] | 3-48 | 4-17 
od 
s 20 | 18 | 36 | 0-54} 1-13] 1-33) 1-53 | 2-15 | 2-371 3-02 | 3-28 | 3-56 | 4:26 
22 1:49 4 G7 56 | 1-16] 1-36 | 1:57 | 2-19 | 2-43 | 3-08 | 3-35 | 4-05 | 4-36 
24419 | 39 58 | 1-19] 1-39 | 2-01 | 2-24 | 2:49 | 3-15 | 3-43 | 4:13 | 4-46 
26 1 20 | 40 | f:00| 1-21 11-43 | 2-06 | 2-30 | 2-55 | 3-22 | 3-5] | 4:23 | 4-56 
28 1 21 | 4l | 1-02) 1-241 1-47 | 2-10 | 2°35 | 3-01 | 3-30 | 3-59 | 4-32 | 5-07 
— 30 | 21 | 43 | 1-05 | 1-27] 1-50 | 2-15 | 2-41 | 3-08 | 3°37 | 4:09 | 4-43 | 5-19 
AZIMUTH from depressed pole continued 125°|1 20° 
When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 















































































































































; 4 
5 LATITUDE Ag ° AT TRUE 
= a Horizon. 
< 
Z fo 
5 AZIMUTH. A 
1@) 
f°] ° ° fo) nal 
fat 63°| 66°| 69°; 72°| 75°) 78°! 81°| 84°| 87°| 90°} a JAme. | Dase. 
2 h.m. | h.m. | h.m.| hem. | hom. [| h.m. | hem. } h.m, | h. m. haa ay a Bt) 
+30] 0-56 | 1:02 | 1-09 | I-17 | 1-26] 1-37 | 1-50 | 2:04 | 2-21 | 2-40] Q| 0-00) 0: 0-0 
28) 1-09 | 1-16 | 1-24] 1-33 | 1-44] 1-55 | 2:09| 2-24) 2-48 | 3-00] 7} 1-15] 3-0 
261 1-21 | 1-29 | 1-38 | 1-48 | 1-59] 2:12 | 2:26) 2-42 | 2-59| 3-19] 9] 2-30] 6-0 
24|1-32| 1-41 | 1-50 | 2-01 | 2-13] 2-27 | 2-42 | 2-58 | 3-16 | 3-35] 3) 3-45 9-0 
2211-42 | 1-52 | 2:02 | 2:14 | 2:27] 2-41 | 2-56 | 3-13 | 3-31 | 3-50] 4} 5-01] 12-1 
20] 1-52 | 2:03 | 2-14 | 2-26 | 2-39 | 2-54 | 3-10 | 3-27 | 3-45 | 4-04] 51 6-16] 0-15+1 
18} 2-02 | 2-13 | 2:25 | 2:37 | 2-51 | 3-06 | 3-22 | 3-40|3-58| 4-181 61 7-31) [8-1 
16} 2-11 | 2:23 2-35 | 2-48 | 3-03 | 3-18 | 3-35 | 3-52| 4-11 | 4-311) 7] 8-47) 21-2 
[4] 2-20 | 2°32 | 2-45 | 2-59 | 3-§4] 3-29 | 3-46 | 4:04 | 4-23 | 4-43] 9110-02) 24-3 
12] 2-29 | 2-42 | 2:55 | 3:09 | 3-24] 3-40 | 3-58 | 4:16 | 4:35| 4:54] O|11-18| 27-4 
10} 2-38 | 2:51 | 3-04 | 3-19 | 3-35] 3-51 | 4-09 | 4-27 |.4:46 | 5-06 1] O} 12-33] 0-30-5 
812-46 | 3-00 | 3-14] 3:29 | 3-45] 4:02 | 4-19 | 4-38 | 4-571 5-171 11 113-49| 33-7 
6 | 2-55 | 3-08 | 3-23 | 3-38 | 3-55] 4:12 | 4-30 | 4-49 | 5-08 | 5-281 172115-05| 36-9 
4} 3-03 | 3-17 | 3-32 | 3-48 | 4:05 | 4:22 | 4-40 | 4-59 | 5-19 | 5-391 13416-22| 40-1 
+ 213-11 | 3-25 | 3-41 | 3-57 | 4-14] 4:32 | 4-51 | 5-10 | 5-30 | 5-491 4117-38) 43-3) 
0} 3-19 | 3:34 | 3-50 | 4:07 | 4:24] 4-42 | 5-01 | 5-20 | 5-40 | 6-00 |1 5118-55) 0-46-6 
— 2] 3-27 | 3-43 | 3:59 | 4:16 | 4-34] 4:52 | 511 | 5-31 | 5-51 | 6-111 76120-11| 49-9 
4| 3:35 | 3:51 | 4:08 | 4:25 | 4-43 | 5-02 | 5-22| 5-41 | 6-01 | 6-211 17121-28| 53-3 
6 | 3-43 | 4:00.| 4:17 | 4:35 | 4-53 | 5-12 | 5:32 | 5-52 | 6-12 | 6-32 118122-46| 56-7 
8] 3:52 | 4:09 | 4:26 | 4:44 | 5-03 | 5-23 | 5-43 | 6-03 | 6-23 | 6-43 | 19124-03] 1-00-1 
1014-00 | 4:17 | 4:35 | 4°54 | 5-13 | 5°33 | 5-53 | 6-14 | 6-34 | 6-54120125-21| 1-03-7 
12) 4-09 | 4:26 | 4-45 | 5-04 | 5-24] 5-44 | 6-04 | 6-25 | 6-45 [7-06 | 21 126-40] 07-3} 
1444-17 | 4:36 | 4:55 | 5-14 | 5+34.) 5-55 | 6-16 | 6-36 | 6-57| 7:17122127-58| 10-9 
164 4:27 | 4-45 | 5:05 | 5:25 | 5-45 | 6-06 | 6:27 | 6-48 | 7-09 | 7:29] 23129-17] 14-6 
18) 4-36 | 4-55 | 5-15 | 5°36 | 5-571 6-18 | 6-40 | 7-0] | 7-22 | 7-42 | 24130-37 18-4) 
201 4-46 | 5:05 | 5-26 | 5-47 | 6-09 | 6°31 | 6-521 7-14 | 7-35 | 7-561 25131-57 1-22-3} 
22} 4-56 | 5*16 | 5-37 | 5:59 | 6:21 | 6°44 | 7:06 | 7-28 | 7-49 | 8:£0126133-17|. 26:3 
24] 5:06 | 5:27 | 5-49 | 6-12 | 6-35 | 6-58 | 7-20 | 7-43 | 8-04 | 8-25] 27|34-39| 30-3 
2615-17 | 5:39 | 6-02 | 6-25 | 6-49 | 7:13 | 7-36 | 7-59 | 8-21 | 8-41 128136-00| 34-5 
2815-29 | 5:52 | 6-16 | 6-40 | 7-04] 7°29 | 7-53 | 8-17 | 8-39 | 9:00 | 2937-23} 38-8 
- 30] 5-42 | 6-06 | 6-31 | 6-56 | 7-22 | 7-47 | 8-12 | 8-36 | 8-59 | 9-20 130) 38-46 1-43-2) 
LIZ 114111 108°\105%102°| 99° | 96° | 93°} 90° 















































give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 
_ 



































z, 
° LATITUDE 38°. 
> 
a : 
A AZIMUTH, 
<3} 
a) 5° | 10°; 15°| 20°1 25°| 30°| 35°) 40°] 45°| 50°| 55°| 60° 
4 m. m. h.m. | h.m.{ h.m.| h.m.} h.m. | h.m.} h.m. | h.m. | h.m.!| h. m. 
+ 30 3 6 | 0-10 | 0-131 0-17 | 0-21 | 0-25 | 0-30] 0-35 | 0-41 | 0-48 | 0-57 
28 4 8 12) “361 21) 26} 31) :861 431 501- Sei\ 08 
26 5 9 14) 19] 24| 30| 36] 42] 50| 58/ 1-08| 1-19 
24 Si 94 16| 221) 28] 34] 41| 48] 57| 1-06] 4-17| 1-29 
: 22 6 | 42 18| 25) 31] 38| 46| 54] 1-04| 1-14) 1-25) 1-39 
oS 
= 20 | 7 | 13 | 0-20} 0-27} 0-35 | 0-42] 0-51 | 1-00] 1-10 | 1-21 | 1-34 | 1-48 
3 
+18 | 7 | 14 | 22] 30] 38| 46] 55| 1-05] 1-16 | 1-28 | 1-42] 1-57 
& 16 8 | 16 24| 32] 41} 50! 1-00) 1-10] 1-22 11-35 | 1-49 | 2-05 
14 8 | 47 26) 35) 44| 54/1 1-04) 1-15] 1-28 | 1-42 | 1-57 | 2-14 
[2 9 | 18 27| 37) 47| 4571) 1-09} 1-20] 1-34 | 1-48 | 2-04 | 2-22 











10 | 10 | 19 | 0-29 | 0-391 0-50] 1-01 | 1-13 | 1-25] 1-39 | 1-54) 2-11 | 2-29 
























































8 | 10 | 20 B31| 42] 53) 1-04| 1-17 |1-30] 1-45 | 2-01 | 2-18 | 2-37 
6 4h | 2! 32! 44) 56)| 1-08) 1-21 | 1-35] 1-50 | 2-07 | 2:25 | 2-45 
6: 44501:11 103 34) 46] 58\ 1-11 | 1-25) 1-40] 1-56 | 2-13 | 2-32 | 2-52 
- 2 4012) 26 36| 4811-01 | 1-15! 1-29) 1-44] 2-01 | 2-49 | 2-39) 3-00 
O | 12 | 25 | 0-37| 0-511 1-04) 1-18 | 1:33 | 1-49] 2-06 | 2-25 | 2-45 | 3-07 
ee 2 8493 51 26 39| 5311-07) 1-22) 1-37| 1-54] 2-12| 2-31 | 2-52 | 3-15 
4113 | 27 4I| 5541-10) 1:25) 1-41 | 1-58] 2-17 | 2-37 | 2-59 | 3-22 
6 | 14 | 28 42| 5711-13 | 1:29 | 1-45 | 2-03 | 2-23 | 2-43 | 3-06 | 3-30 
8 | 415 | 29 44| 1-00} 1-15 | 1-32 | 1-50 | 2:08] 2-28 | 2-50 | 3-13 | 3-38 
10 | 15 | 30 | 0-46} 1-021 1-18 | 1-36 | 1-54 | 2:13 | 2-34 | 2-56 | 3-20 | 3-45 
3g 12116 | 32 48 | 1-04} 1-21 | 1-39 | 1-58 | 2:18] 2:39 | 3-02 | 3-27 | 3°53 
cf 14.4161 33 49 | 1-071 1-24 | 1-43 | 2-02 | 2:23 | 2-45 | 3-09 | 3-34 | 4-01 
i 16 4-17 | 34 51 | 1-091 1-27 | 1-47 | 2-07 | 2:28] 2-51 |.3-15 | 3-41 | 4:09 
9 18 het7). 35 53 | 1-1111-30| 1-50 | 2-]] | 2:33 | 2-57 | 3-22 | 3-49 | 4-18 
§——— 
: 20 | 18 | 36 | 0-55) 1-141) 1-34 | 1-54} 2°16 | 2-381 3-03 | 3-29 | 3-57 | 4-27 


57 | 1-16 | 1-37 | 1-58 | 2:21 | 2-4413-09 | 3-36 | 4-05 | 4:36 


38 

24 19 <1. 39 59 | 1:19] 1-40 | 2-02 | 2-25 | 2-50] 3-16 | 3-44 | 4-14 | 4-46 
4O | 1-0] | 1-22] 1°44 | 2-07 | 2-31 | 2-56 | 3-23 | 3-52 | 4:23 | 4:56 
42 


1-03 | 1-25 | 1-47 | 2-1] | 2-36 | 3:02 | 3-30 | 4:00 | 4-32 | 5-06 





— 30] 21 43 | 1-05 | 1-28} 1-51 | 2-16 | 2-41 | 3-08 | 3-38 | 4-09 | 4-42 | 5-18 



































AZIMUT au pole déprimé continué 1 25°|120° 











Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 





































































































































































































Z 7, 
S) LATITUDE 38° © | A L’Horwon 
Ey & Vral. 
< ic < 
z, Zz 
4 AZIMUTH. a 
eI ai... | Diet 
QO | 63°| 66°| 69°| 72°| 75°1 78°| 81°| 84°| 87°| 90°1a P- | Asc. 
fhm) hm | hom} hem | h,mphm.|hem| hem. | hem} hemp of | jh m 
+ 3011-03! 1-09 | 1-17 | 1-25 | 1-35] 1-47 | 2-00 | 2-14 | 2-32 | 2-49] 0] 0-00) 0+ 0-0 
281 1-15 | 1-23 | 1-31 | 1:40 | 1-511 2-04 | 2-17 | 2-33 | 2-50/3-08} Ft 1-16) 3-1 
2611-27 | 1:35 | 1:44| 1-54 | 2:06] 2-19 | 2-33 | 2-49 | 3:07| 3-25] 21 2-32 63 
24) 1-37 | 1-47 | 1-57 | 2-07 | 2-20 | 2-33 | 2-48 | 3-05 | 3-22| 3-41] 3] 3-48] 9-4 
2211-48 | 1-57 | 2:08 | 2-19 | 2:33 | 2-47 | 3-02 | 3-19 | 3-36 | 3-55] 4] 5-05, 12-5 
20] 1-57 | 2-08 | 2-19 | 2-31 | 2-45 | 2-59 | 3-15 | 3-32 | 3-50| 4-09} 5] 6-21| 0-15-7 
1812-07 | 2-18 | 2:30 | 2-42 | 2-56] 3-11 | 3-27 | 3-44 | 4-02 | 4-22] 61 7-37| 18-8 
1612-16 | 2:27 | 2-40 | 2-52 | 3-07] 3-23 | 3-39 | 3-56 | 4-15| 4:34] 7] 8-54) 22-0 
[4] 2:25 | 2:37 | 2-49 | 3-03 | 3-18] 3-34 | 3-50 | 4-08 | 4-26| 4-46] 8] 10-10) 25-2 
[212-33 | 2-46 | 2-59 | 3-13 | 3-28] 3-44 | 4-01 | 4:19 | 4-38 | 4:57] O}11-27| 28-4 
1042-42 | 2:54 | 3-08 | 3-22! 3-38] 3-55 | 4-12 | 4-30 | 4-49 | 5-08 |] O} 12-44] 0-31-7 
812-50 | 3-03 | 3:17 | 3-32 | 3-48] 4:05 | 4:22 | 4:40 | 4-59] 5-19] 11 414-01} 34-9 
612-58 | 3:11 | 3-26 | 3-41 | 3-58] 4:15 | 4-32 | 4-51 | 5-10 | 5-29] 12) 15-18]. 38-2 
4| 3:06 | 3-20 | 3:35 | 3-50 | 4-07] 4:24 | 4-42 | 5-01 | 5-20 | 5-39] 13116-35| 41-6 
+ 913-14 | 3-28 | 3°44 | 3-59 | 4:17] 4:34 | 4-52) 5:11 | 5-30| 5-50) 14117-53| 44-9 
0 | 3-22 | 3-37 | 3-52 | 4:08 | 4-26 | 4-44 | 5-02 | 5:21 | 5-41 | 6-00 |] 5119-10} 0-48-3 
— 213-29 | 3-45 | 4:01 | 4:17 | 4-35} 4-53 | 5-12 | 5-31 | 5-51 | 6-10] 16120-28| 51-8). 
4.| 3°37 | 3-53 | 4:10 | 4:26 | 4-45 | 5-03 | 5-22 | 5-41 | 6-01 | 6-211 17] 21-47; 55-3 
613-45 | 4-02 | 4:18 | 4-36 | 4-54] 5-13 | 5-32 | 5-521! 6-11 | 6-311 18]23-05| 58-8 
813-53 | 4:10 | 4:27 | 4-45 | 5-04] 5-23 | 5-42 | 6-02 | 6-22 | 6-41 | 19}24-24| 1-02-4 
10| 4:02 | 4:19 | 4:36 | 4-54 | 5-14] 5-33 | 5-53 | 6-13 | 6-33 | 6-52|20125-43| 1-06-1 
[2] 4-10 | 4-27 | 4:46 | 5-04 | 5-24 | 5-43 | 6-03 | 6-23 | 6-43 | 7-03] 21] 27-03} 09-8] 
[44:18 | 4:36 | 4:55 | 5:14 | 5-34] 5-54 | 6-14 | 6-35 | 6-55 | 7-14] 22] 28-23) 13-6 
1614-27 | 4:46 | 5-05 | 5-24 | 5-45 | 6-05 | 6-26 | 6-46 | 7-06 | 7-26123129-44| 17-5 
1814-36 | 4-55 | 5-15 | 5-35 | 5-56 | 6-16 | 6-37 | 6-58| 7-19 | 7-38] 24131-04| 21-4 
20\ 4:46 | 5-05 | 5-25| 5-46 | 6-07 | 6-28 | 6-50 | 7-11 | 7-31 | 7-51 1251 32-26] 1-25-5 
2214-55 | 5:16 | 5:36 | 5-57 | 6:19 1 6-41 | 7-03 | 7-24 | 7-45 | 8-05 126133-48| 29-6 
24) 5-07 | 5:27 | 5:48 | 6:09 | 6-32] 6-541 7-16 | 7-38 | 7-59 | 8:19} 27135-1]| 33-8 
2615-16 | 5:38 | 6-00 | 6-22 | 6-46 | 7-08 | 7-31 | 7-53 | 8-14 | 8-351 28136-34| 38-2 
2815-28 | 5-50 | 6-13 | 6-36 | 7-00 | 7-24 | 7-47 | 8-10 | 8-31 | 8-52} 29137-58| 42-7] 
~ 3015-40 | 6-04 | 6:28 | 6-51 | 7-17 | 7-41 | 8-05 | 8-28 | 8-50 | 9-]1 130)39-22) 1-47-3 
LI7IIITA4 TTI 1081057102"; 99°! 96°| 93°); 90° 
donnent l’heure yraie, matin, pour |’ Azimut vers le cdté polaire du Premier Vertical. 








77 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 





n 





























z 
= LATITUDE 39°, 
< 
Z 
= AZIMUTH, 
& nll fo] 4 ° ° 
Q 5° | 10°, °15°| 20°) 25°| 30°| 35°; 40°; 45°; 50°; 55°; 60 
; m. m. h. m. | h.m.} hem. | h.m. | hem. | h.m. fh. m. | hem. | hem. | hm. 
+ 30 4 7 | 0-11 | 0-15} 0-19 | 0:24 | 0:28! 0-33} 0-39 | 0-46 | 0-54 | 1-03 
28 4 ‘9 13 18) 23) 28) °34| 404 (47) 55) 1-04) 1-14 
26 5 10 15| 21) 26) 32) 39| 464 ‘54)| 1-03) 1-13) 1-24 
cee BH 17\ 23] 30| 37) 44) 5241-01 | 1-10) 1-22)| 1-34 
m. 22 6 13 19} 264 33| 41) 49| 5741-07) 1-18) 1-30) 1-44 
- Fg se St 
E 20 7 | 14 | 0-21 | 0-294 0-36 | 0-45 | 0-53 | 1-03} 1-13 | 1-25 | 1-38'| 1-52 
2 18 8 | 15 23; 314) 39| 48) 58) 1-08} 1-19 | 1-32 | 1-46) 2-01 
oy 16 8 | 16 25| 334) 43| 52| 1°02) 1-131 1-25) 1°38) 1-53 | 2-09 
IZ} 9 | 18 26| 364 46| 561 1:07| I-18} 1-31 | 1-45 | 2-00 | 2-17 
12 9 | 19 28! 384) 48| ©5991) I-11 | 1-23] 1°37) 1-52 | 2-07 | 2-25 
10 | 10-4. 20 | 0-30 | 0-404 0-51 | 1:03 | 1-15 | 1-28] 1-42 | 1:57 | 2-14} 2-33 
10 | 21}. 32) 434 54| 1-06) 1-19 | 1-334 1°48} 2:04)| 2-21 | 2-40 
7.4; 22 33| 45) 57| 1:10) 1-23| 1:37] 1°53 | 2-10 | 2-28 | 2:48 
2 1) 23 35|° 4711-00 | 1:13 | 1-27 | 1-42] 1-58 | 2:16 | 2-35 | 2°55 
+- 12 | 24 37| 4941-03) 1-16) 1-31 | 1-47] 2:03 | 2-22 | 2-41 | 3-03 














13 26 40| 54] 1-08 | 1-23 | 1-39 | 1-56] 2°14) 2:33 | 2:54 | 3-17 
14 | 27 42 56} T-Tl | 1-27 | 1+43 | 2-004 2:19 | 2-39 -| 3-01 | 3:24 
14 | 29 43 | 58] 1:14) 1-30 | 1-47 | 2-05 | 2°25 | 2-45 | 3-08 | 3-32 


8 
6 
4 
2 
O | 13 | 25 | 0-38 | 0-52) 1-05} 1-20 | 1+35 | 1-51} 2-09 | 2:27 | 2-48 | 3-10 
} 
4 
6 
8] 15 )| 30 | 45) 1-00) 1:17) 1-33) 151) 2104 2°30-| 251) 3-14 | 3-39 











10 1 15 | 31 | 0-47 | 1-03] 1-19 | 1-37 | 1-55 | 2-1412-35 | 2-58 | 3-2] | 3:47 





12] 16 | 32 | 48] 1-05} 1-22 | 1-40 | 1-59] 2-191 2-41 | 3-03 | 3-28 | 3-54 
14 |} 16 | 33 | 50| 1-07] 1-25) 1-44| 2-04 | 2:24] 2-46 | 3-10 | 3-35 | 4-02 
16 4 17 | 34 52| 1-10] 1-28 | 1-48 | 2:08 | 2-29] 2-52 | 3-17 | 3-43 | 4:10 

| 1:12] 1-31 | 1-51 | 2-12 | 2:34] 2-58 | 3-23 | 3-50 | 4-19 





Unlike Latitude. 
Le a) 
% 
ws 
Ley 
Ww 
& 


20 | 18 | 37 | 0-55) 1-15] 1-35 | 1-55 | 2:17 | 2-40 | 3-04 | 3-30 | 3-58 | 4-27 





221 19 | 38 57 | I-17 | 1-38 | 1-59 | 2:22 | 2-45 | 3-10 | 3-37| 4-06 | 4:36. 
24 | 20 | 39 | 59} 1-20] 1-41 | 2-03 | 2-26 | 2-51 | 3-47 | 3°45 | 4:14 | 4°45 
26 | 20 | 41 | 1-01 | 1-23] 1-44) 2-07 | 2-31 | 2-561 3-24 | 3-52 | 4:23 | 4-55 
28 | 21 | 42 | 1-03) 1-25] 1-48 | 2-12 | 2-37 | 3-03 | 3-31 | 4-00 | 4-32 | 5-06 











— 30 | 22 | 43 | 1:06| 1-28] 1-52 | 2-16 | 2-42.| 3-09 | 3-38 | 4-09 | 4-42 | 5-17 



































AZIMUTH from depressed pole continued 125°\1 20° 








When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 































































































































































































° LATITUDE 39°, 2] Arcee 
= & Horizon. 
g z 
= AZIMUTH. : 

ea} 

A | 63°; 66°| 69°) 72°| 75°] 78°| -81°| 84°) 87°| 90°] | Amp. | Dase. 
> | bm. h.m. | h.m. | hem. | h.m.{ h.m,.| bh. m. | h,m.} h.m.} h. m. i a) ie 
+ 3011-09 | 1-17 | 1:25 | 1-34) 1-441 1-55 | 2:09 | 2-23 | 2-40 | 2-581 O} 0-00] 0: 0-0 
28) 1-21 | 1:29 | 1-38 | 1-481 1-594 2-11 | 2°25 | 2-411 2-57| 3-16] TF} I-17} 3:2 
261 1-32 | 1-41 | 1-51 | 2:01 | 2-13} 2-26 | 2:41 | 2-56 | 3-13 | 3-321 2) 2-34 6°5 
241 1-43 | 1-52 | 2:02 | 2:14 | 2-26 | 2-40 | 2°55 | 3-11 | 3-28 | 3-47] 3] 3-52 9-7 
221 1-53 | 2:03 | 2:14 | 2°26 | 2-39 | 2-53 | 3:08 | 3-24 | 3-42| 4-00] 4} 5-09] 13-0 
20} 2:02 | 2-13 | 2:24 | 2-37 | 2-50 | 3-05 | 3-20 | 3:37 | 3-541 4-131 51 6-26) 0:16-3 
1812-11 | 2:22 | 2-34 | 2-47 | 3-01 | 3-16 | 3-32 | 3-49 | 4:07 | 4-251 6| 7-44, 19-5 
16} 2-20 | 2-32 | 2-44 | 2:57 | 3-12 | 3-27 | 3-43 | 4:00 | 4-18 | 4-374 7] 9-01 22-8) 
14} 2:29 | 2-41 | 2:54 | 3-07 | 3-2213-38| 3-54) 4-11 | 4:29| 4-484 g}10-19| 26-1 
12] 2:37 | 2-49 | 3-03 | 3-17 | 3-32 | 3-48 | 4:05 | 4-22 | 4-40 | 4-59] 9111-37) 29-5 
1042-45 | 2-58 | 3-12 | 3-26 | 3-42 13-58 | 4:15 | 4-32 | 4-51 | 5-10 | 1 0) 12-55| 0-32°8 
8} 2-53 | 3-06 | 3:20 | 3-35 | 3-51 | 4:07 | 4:25 | 4:43 | 5-01 | 5-201 11 | 14-13) 36-2 
613-01 | 3:15 | 3:29 | 3-44] 4:00} 4:17 | 4:35 | 4:53! 5-11 | 5-30] 12115-31| 39-6 
413-09 | 3-23 | 3-38 | 3-53 | 4-10 | 4-27 | 4-44 | 5-03 5-21 | 5-40113}16:50| 43:1 
+ 2] 3-16 | 3-31 | 3-46 | 4:02 | 4:19 | 4:36 | 4:54|5-12| 5-31 | 5-501 14418:08| 46-6 
O | 3:24 | 3-39 | 3-541 4-11 | 4-28 | 4-45 | 5:03 | 5:22 | 5:41 | 6-00 | 1 5119-27) 0-50°1 
— 23-32 | 3-47 | 4:03 | 4:20 | 4-371 4:55 | &13 | 5+32| 5:51 | 6-10}16}20°46| 53-7 
4} 3°39 | 3-55 | 4-11 | 4:28 | 4-46 | 5-04 | 5:23 | 5-42 | 6-01 | 6-20117]22:06| 57-3 
6 | 3:47 | 4-03 | 4:20 | 4-37 | 4-55} 5:14 | 5:32 | 5-51 | 6-11 | 6-30 | 18123-26| 1-01-0 
813-55 | 411 | 4-29 | 4:46 | 5-054 5-23 | 5:42) 6-02 | 6-21 | 6-40 11912446, 04-84 
10 | 4-03 | 4:20 | 4-37 | 4:55 | 5-141 5-33 | 5-52 | 6-12 | 6-31 | 6-50 120] 26-07) 1-08-6 
12) 4-11 | 4:28 | 4:46 | 5:05 | 5-241 5-43 | 6-02 | 6:22 | 6-421 7-01 }21}27°28| 12-4 
14) 4:19 | 4:37 | 4:55 | 5°14 | 5-34] 5-53 | 6-13 | 6-33 | 6-521 7-12122)28-49| 16-4 
16) 4:28 | 4-46 | 5-05 | 5-24 | 5-441 6:04 | 6:24| 6-44 | 7-04| 7-23123130-11| 20-4 
18] 4:37 | 4-55 | 5-15 | 5:34 | 5:-5416-15 | 6:35 | 6-55 | 7-15 | 7-35] 24131-34| 24:5 
201 4:46 | 5-04 | 5-25 | 5:45 | 6-05 | 6-26 | 6°47 | 7:07 | 7-27 | 7-47 1251 32°57) 1-28-7 
22) 4:55 | 5:15 | 5:35 | 5-56 | 6-17 | 6-38 | 6:59 | 7-20 | 7-40 | 8-00} 26]34:20| 33:1 
2415-05 | 5:26 | 5:46 | 6-08 | 6-29} 6-51 | 7-12 | 7:33 | 7-54 | 8-13 }27]35°45| 37-5 
26) 5-16 | 5:37 | 5-58 | 6:20 | 6-42] 7-05 | 7-26 | 7-48 | 8-09 | 8-28 128137-10| 42-0 
2815-27 | 5-49 | 6-11 | 6-34 | 6-56 | 7-19 | 7-42 | 8-04 | 8-24 | 8-44] 29]|38-36| 46-7 
~ 301 5:39 | 6-01 | 6-24 | 6-48 | 7-12 | 7-35 | 7-58 | 8-21 | 8-42 | 9-02 | 30}40-03| 1-51 -5 

LIZA TTT O8"\ 1054102" 99°) 96°! 93°| 90° 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


+ 




















Zz 

° LATITUDE 40°. 

2 

vA 

~ AZIMUTH. 

& 

Q 5° | 10°| 15°| 20°) 25°) 30°| 35°| 40°: 45°| 50°) 55°) 60° 

x m. m. |hm.|hmfhm.|hm.| hm} hm.}h.m.| h.m.}|h.m.| hm. 

+ 30 4 8 | 0-12 | 0-17] 0-21 | 0-26 | 0-31 | 0-37] 0-44 | 0-51 | 0-59 | 1-09 

28 5 | 10 144| 19] 25] 30| 37] 43] SI| 59} 1-09} 1-20 

26 5 | 11 16| 221 28| 35) 42] 491 581 1-07| 1-18} 1-30 

24 6 | 12 18) 251 32) 39] 47| S51 1-04) 1-15 | 1-26 | 1-39 
3 22 | 7 | 13: | 20) 27] 35] 43) SI) 1-01] I-11 | 1-22 | 1-34 | 1-48 
oO 
= 20] 7 | 14 | 0-22 | 0-30} 0-38 | 0-47 | 0-56 | 1-06] 1-17 | 1-29 | 1-42 | 1-57 
Cas] 
+18] 8 | 16 | 24) 32] 41} 50] 1-00) #11] 1-23 | 1-35 | 1-49 | 2-05 
i 16 8 17 26| 351] 44) 54|17-05| 1-161 1-28 | 1-42 | 1-57 | 2-13 


14 9 18 28 37} 47| 58) 1-09) 1:21] 1°34) 1-48 | 2-04 | 2-21 
12 10 19 29 39 50} 7-08 | 1-13 | 1-264 1°39 | 1-54 | 2-11 | 2-29 





10 10 20 | 0-31 | 0-42} 0-53 | 1-05 | 1-17 | 1-30] 1-45 | 2-00 | 2°18 | 2°36 























8411 | 22 33| 44] 56| 1-08! 1-21 | 1-35] 1-50 | 2-06 | 2-24 | 2-44 
6111 | 23 34| 46] 58) 1-12| 1-25 | 1-40] 1-55 | 2-12 | 2-31 | 2-51 
i: aaa i es 36| 4811-01) 1-15 | 1-29| 1-44] 2-01 | 2-18 | 2:37 | 2-58 
+ Dane d 2s 37| 50] 1-04| 1-18 | 1-33 | 1-49] 2-06 | 2-24 | 2-44 | 3-05 
O01} 13 | 26 | 0-39} 0-53] 1-07 | 1-21 | 1-37 | 1-53] 2-11 | 2:30 | 2-50 | 3-12 
be 8 5) 7. 41 | 55} 1-09) 1-25 | 1-41 | 1-58] 2°16 | 2-36 | 2-57 | 3-19 
4114 | 28 42| 57} 1-12| 1-28) 1-45 | 2-02] 2-21 | 2-41 | 3-03 | 3-26 
6 | 14 | 29 44) 591 1-15| 1-31 | 1-49 | 2:07] 2-26 | 2-47 | 3-10 | 3-34 
8 | 15 | 30 46| 1-01 | 1-18 | 1-35 | 1-53 | 2-12] 2-32 | 2-53 | 3-16 | 3-41 
10 | 16 | 31 | 0-47 | 1-044 1-21 | 1-38 | 1-57 | 2516 | 2-37 | 2-59 | 3-23 | 3-48 
8 12424654 Be 49 | 1-06] 1-23 | 1-42 | 2-01 | 2-21 | 2-42 | 3-05 | 3-30 | 3-56 
B I4) 17 | 34 51 | 1-08] 1-26 | 1-45 | 2-05 | 2-26] 2-48 | 3-11 | 3-37 | 4:03 
a 16 17 | 35 52| I-11] 1-29 | 1-49 | 2-09 | 2-31 | 2-54 | 3-18 | 3:44) 4:11 
g 18 | 18 | 36 54| 1-13} 1-32 | 1-52| 2-14 | 2:36] 2-59 | 3-24 | 3-51 | 4:19 
is 20 | 18 | 37 | 0-56) 1-154 1-35 | 1-56 | 2-18 | 2-41 1 3-05 | 3-31 | 3-58 | 4-28 





221 19 | 38 58 | 1-18] 1-39 | 2-00 | 2-23 | 2-46] 3-11 | 3-38 | 4:06 4:36, 
24 | 20 | 40 | 1-00| 1-20] 1-42 | 2-04 | 2:27 | 2-52] 3-18 | 3-45 | 4-14 | 4-45 
26 | 20 | 4I | 1-02} 1:23] 1-45 | 2-08 | 2-32 | 2-57 | 3-24 | 3-53 | 4:23 | 4:55 
28 | 21 | 42 | 1-04} 1-26] 1-49 | 2-12 | 2-37 | 3-03 | 3-31 | 4-00 | 4-32 | 5-05 








— 30 | 22 | 44 | 1-06| 1-29] 1-52 | 2-17 | 2-43 | 3-10 | 3-38 | 4-09 | 4-4] | 5-15 



































AZIMUT au péle deprimé continué 1 30°|1 25°|1 20° 














Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
























































































































































Z g 
° LATITUDE 40°. = | A L’Horizon 
a < RAI. 
z z 
a AZIMUTH. = 
ag ° fe) ° ° ° O° ° a A Diff. 
Q | 63°! 66°! 69°| 72°| 75°] 78°| 81°) 84°| 87°| 9O°TA FA™P: | “Asc. 
> | 2m. | hem. | hem. | hem. | hem. fh. m. | him. | h.m.| hm. | h. m. el 
+30} 1-16 | 1-23 | 1-32 | 1-41 | 1-52] 2-04 | 2-17 | 2-31 | 2-48 | 3-06 | OF 0-00) 0- 0-0 
2811-27 | 1-36 | 1:45 | 1°55 | 2-06] 2:19 | 2-33 | 2-48 | 3-05) 3-23] I] 1-18 ae 
2611-38 | 1:47 | 1-57 | 2:08 | 2:20 | 2-33 | 2:47 | 3:02 | 3-19| 3-38] 2] 2-37 6: 
24] 1-48 | 1:58 | 2°08 | 2-20 | 2-32 | 2-47 | 3-01 | 3-16 | 3-34) 3-52] 3] 3-55} 10-1 
2211-58 | 2°08 | 2:19 | 2:31 | 2:44] 2-58 | 3-13 | 3-29 | 3-47| 4-05] 4] 5:13) 13-5) 
20] 2-07 | 2:48 | 2:29 | 2-42 | 2:-5513+10 | 3:25 | 3-41 | 3-591 4-171 S| 6-32) 0-16-81 
1842-16 | 2°27 | 2:39 | 2:52 | 3:06] 3:21 | 3-36|3-53| 4:11 | 4:29] 61 7-58 20-2 
16 }-2:24 | 2-36 | 2-48 | 3-02 | 3-16] 3-31 | 3:47 | 4:04 | 4:22 | 4:40] 7} 9:09] 23-7 
14) 2-33 | 2-45 | 2:57| 3:11 | 3-261 3-41 | 3-58 | 4:14| 4:32 | 4-51] 8]10:28| 27:1 
12] 2-41 | 2-53 | 3-06 | 3-20 | 3-351 3-51 | 4-08 | 4-25 | 448 | 5-01) 9111-47) 30-5) 
10] 2-48 | 3-01 | 3-15 | 3-29 | 3-451 4-01 | 4:18 | 4-35 | 4:53 | 5-111 10] 13-06) 0-34-0 
81 2:56 | 3-10 | 3:24 | 3-38 | 3-541 4:10 | 4:27 | 4-44} 5:03 | 5-21 01111425} 37-5 
613-04 | 3-17 | 3-32 | 3-47 | 4:03 |] 4:19 | 4:37 | 4-54| 5:13 | 5-31 | 12415-45|  4i-l 
413-11 | 3-25 | 3°40 | 3-56 | 4-12 | 4:29 | 4:46 | 5-04 | 5:22 | 5-41 1 13117:05| 44-7) 
+ 21 3-19 | 3-33 | 3-48 | 4:04 | 4-21 | 4:38 | 4:55 | 5-13 | 5*32| 5-50] 14118-25| 48-3 
0} 3-26 | 3-41 | 3-57 | 4:13 | 4-294 4-47 | 5-05 5:22 | 5-41 | 6-00 1 5119-45) 0-52-0 
— 213-34 | 3-49 | 4:05 | 4-21 | 4-38 14-56 | 5°14) 5-32 | 5-51 | 6-10} 16121-05| 55-7 
413-41 | 3-57 | 4:13 | 4:30 | 4-471 5-05 | 5:23 | 5-41 | 6-00 | 6-191 171 22:26) 59-5 
613-49 | 4-05 | 4:21 | 4:38 | 4:56] 5-14 | 5-33 | 5-51 | 6-10 | 6-29 1 18123-47) 1-03-31 
81 3-57 | 4:13 | 4°30 | 4:47 | 5-054 5-23 | 5-42 | 6-00 | 6-20 | 6-39119125-09| 07-2 
1014-04 | 4:21 | 4:38 | 4°56 | 5-141 5-33 | 5°52 | 6-10 | 6-30 | 6-49 120) 26-31] I-I1-1 
121 4:12 | 4-29 | 4-47 | 5:05 | 5-241 5-42 | 6-02 | 6-20 | 6-40 | 6-59 }21127-54| 15-1 
1414-20 | 4:38 | 4:56 | 5-14 | 5-3315-52 | 6-12 | 6-31 | 6-50 | 7:09] 22129-17| 19-3 
1614-29 | 4:46 | 5-05 | 5:24 | 5:43 | 6-03 | 6-22 | 6-41 | 7-01 | 7-20123130-40| - 23-5 
18] 4-37 | 4-55 | 5-14 | 5+34| 5-53 | 6-13 | 6-33 | 6-52 | 7-12 | 7-31 1 24132-04 27-7 
201 4:46 | 5:05 | 5:24 | 5-44 | 6:04] 6:24 | 6-44 | 7-04 | 7-24 | 7-43 125433-29) 1-32-1 
22 1 4:55 | 5:15 | 5-34 | 5-54 | 6-15 | 6-36 | 6-56 | 7-16 | 7:36 | 7:55126134:54| 36-6 
244 5:05 | 5:25 | 5-45 | 6-06 | 6:27 | 6-48 | 7-09 | 7-29 | 7-49 | 8-08} 27136-2F| 4I-2 
2615-15 | 5:35 | 5-56 | 6-18 | 6:39 | 7-01 | 7:22 | 7-42 | 8-03 | 8-22128137-48| 46-0 
28 | 5:25 | 5-47 | 6:08 | 6-30 | 6-53 | 7:15 | 7-36 | 7-57 | 8-18 | 8-371 29139-16| 451-7 
— 30] 5-37 | 5-59 | 6-21 | 6:44 | 7-07 | 7-30 | 7-52 | 8-14 | 8-35 | 8-54130)40-45| 1-559 
LI7IILT4 IT T1085 1054102°| 99° | 96° | 93°} 90° 
donnent l’heure vraie, matin, pour I’ Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





— 































































































z 
° LATITUDE 4]°. 
> 4 
8 
8 AZIMUTH. 
js] 
Q 5° | 10% '5°| 20% 25°| 30°| 35°) 40°; 45°) 50°) 55°; 60° 
‘ m. m. h. m. | h.m.}] h.m.| h.m. | h.m.}| h.m.] h.m.| h.m.}| hem. | hem 
+ 30 4 9 | 0-13 | 0-18 | 0-23 | 0-29 | 0-34| 0-41 | 0-48 | 0-55 | 1-05 | 1-15 
28 5 | 10 16) 21) 27| 33!) 40] 47) 55| 1-04) 1-14) 1-25 
26 6 | 12 18| 24) 30| 37| 45| 45317-0181) I-11 | 1-22 | 1-35 
24 6 | 13 20| 26) 34] 4I| 49| 58]1-08) 1-19| 1-31 | 1-44 
g 22] 7 | 14 | 24) 29] 37) 45| 54] 1-04] 1-14} 1-26 | 1-38) 1-53 
8 
= 20] 8 | 15 | 0-23| 0-31 | 0-40 | 0-49 | 0-58 | 1-09} 1-20 | 1-32 | 1-46 | 2-01 
os 
gs 18 Bo.) bP 25| 34) 43| 53) 1-03)| 1-141 1-26| 1-39 | 1-53 | 2-09 
ra 16 9 | 18 27| 361 46| 56} 1-07| 1-19] 1-31 | 1-45 | 2:00 | 2-17 
I4 9 19 28| 38] 4911-00) I-11 | 1-24) 1-37 | 1-51 | 2-07 | 2-25 
12 1 10 | 20 30} Al} 52) 1-03| 1-15| 1-28] 1-42 | 1-57 | 2-14 | 2-32 
10 } 10 | 21 | 0-32 | 0-43 | 0-54} 1-07 | 1-19 | 1-33] 1-48 | 2-03 | 2-21 | 2-40 
8] il | 22 33| 45) 571 1-10| 1-23) 1-371 1-54 | 2-09 | 2-27 | 2-47 
6 i ¢2: 1) 23 35| 4711-00] 1-13 | 1-27) 1:42] 1-58 | 2-15 | 2°34 | 2:54 
4 498: 15 24 37| 4911-03) 1-16 | 1-31 | 1-46 | 2-03 | 2-21 | 2-40 | 3:0! 
+ Die we: 25 39} 52!11-05| 1-20| 1-35 | 1-51 12-08 | 2:26 | 2-46 | 3-08 
O |. 13 | 26 | 0-40) 0-541 1-08 | 1-23 | 1-39 | 1-55] 2-13 | 2-32 | 2:53 | 3-15 
we 2 A 1 27 4I| S56. I-11 | 1-26 | 1-43 | 2-00] 2-18 | 2-38 | 2-59 | 3-22 
4 | 14 | 29 43|} 581-13 | 1-30 | 1-46 | 2-04] 2-23 | 2-43 | 3-05 | 3-28 
6 | 15 | 30 45 | 1-00} 1-16 | 1°33| 1-50 | 2:09 | 2-28 | 2-49 | 3-12 | 3-35 
8 | 15 | 3! 46 | 1-02} 1-19 | 1-36 | 1-54 | 2-13 | 2-33 | 2-55 | 3-18 | 3-42 
10 | 16 | 32 | 0-48 | 1:04} 1-22 | 1-39 | 1-58 | 2-18] 2-39 | 3-01 | 3-24 | 3-50 
3 121 16 | 33 50 | 1:07} 1-24| 1-43 | 2-02 | 2-22 | 2°44 | 3-07 | 3-31 | 3-57 
B 14) 17 | 34 51 | 1-09} 1-27 | 1-46 | 2-06 | 2:27] 2:49 | 3-13 | 3-38 | 4-04 
K 16 | 17 | 35 53 | I-11 | 1-30 | 1-50 | 2-10 | 2:32 | 2°55 | 3-19 | 3-45 | 4:12 
2 18 | 48 | 36 55 | 1-14} 1-33 | 1-53 | 2-15 | 2:37 13-00 | 3-25 | 3-52 | 4:20 
t 20 | 19 | 38 | 0-57} 1-16} 1-36 | 1-57 |.2-19 | 2-42 | 3-06 | 3-32 | 3-59 | 4-28 
22 119 | 39 58 | 1-19] 1-39 | 2-01 | 2-23 | 2-474 3-12 | 3-39 | 4:07 | 4:36 
24 | 20 | 40 | 1-00} 1-21] 1-43 | 2-05 | 2-28 | 2-531 3-18 | 3-46 | 4:15 | 4-45 
26 | 21 | 4! | 1-02) 1-24] 1-46 | 2-09 | 2-33 | 2-58] 3-25 | 3-53 | 4:23 | 4:54 
28 | 21 | 43 | 1-04) 1-26} 1-49 | 2-13 | 2-38 | 3-041 3-31 | 4:01 | 4-31 | 5-04 
— 30 | 22 | 44 | 1-06 | 1:29] 1-53 | 2-17 | 2-43.) 3-101 3-39 | 4:09 | 4-41 | 5-14 
AzIMUTH from depressed pole continued 1 30°| 1 25°|1 20° 











When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
































ee Zz 
ee LATITUDE 4]°. = Ae she 
g < Horizon. 
Zz a 
ae AZIMUTH. Px, 
9 3 
Q | 63°| 66°| 69°| 72°) 75°) 78°| 81°| 84°| 87°| 9O°TA J Amp. | Dase. 
~ h.m. | h.m. | h.m.| hem. | h.m.} h.m.} h.m.| h.m. | h.m.} h.m., oop Gre Gag 
+30] 1-22) 1-30| 1-39 | 1-49 | 1-59] 2:11 | 2-25 | 2-40 | 2-56 | 3-14] OF 0-00) 0- 0-0 
2811-33 | 1-42 | 1-51 |°2:02 | 2-13} 2:26 | 2-40 | 2-5513-1113-29] 7] 1:20 3-5] 
26| 1-43 | 1-53 | 2:03 | 2-14 | 2-26} 2-39 | 2-53 | 3-09 | 3-26 | 3-43] 24 2:39 7:0 
24) 1:53 | 2-03 | 2:14 | 2:25 | 2:38} 2-52 | 3-06 | 3-22 | 3-39 | 3-571 31 3-59| 10-4 
22 | 2:03 | 2-13 | 2-24 | 2:36 | 2-491 3-03 | 3-18 | 3-34|3-51| 4-09] 4t 5:18] 13-9 
20] 2:11 | 2-22 | 2-34 | 2-46 | 3-001 3-14 | 3-30 | 3-46 | 4-03| 4-211 5) 6:38) 17°4) 
18} 2-20 | 2:31 | 2-43 | 2-56 | 3-10} 3-25 | 3-40 | 3-57| 4-14| 4-321 6] 7-58] 21-0 
16 | 2-28 | 2-40 | 2-53 | 3-06 | 3-20} 3-35 | 3-51 | 4:08 | 4-251 4-43] 7] 9-18| 24-5 
14] 2-36 | 2-48 | 3-01 | 3-15 | 3-30| 3-45 | 4-01 | 4:18 | 4-35 | 4-53} 8110-38) 28-1 
12) 2-44 | 2-57 | 3-10 | 3-24 | 3-39} 3-54 | 411 | 4:28 | 4-45| 5-03) OF11-58| 31-7 














10} 2-52 | 3-05 | 3-18 | 3-33 | 3-48} 4-04 | 4-20 | 4:37 | 4-55 | 5-13 110813-18| 35-2 




















2:59 | 3-13 | 3:27 | 3-41 | 3-57] 4-13 | 4-30 | 4-47| 5-051 5-234 11914-39| 38-9 
3-07 | 3-20 | 3:34 | 3-50 | 4:05] 4-22 | 4:39 | 4:56 |.5-14| 5-321 12115-59| 42°6 
3-14 | 3-28 | 3-43 | 3-58 | 4-141 4-31 | 4-48 | 5-05 | 5-23 | 5-42113117-20| 46-3] 
| 3:21 | 3-36 | 3-51 | 4-06 | 4:23} 4:39 | 4-57 | 5-15 | 5-33| 5-511 14118-42| 50-1 









































3-36 | 3-51 | 4:07 | 4:23 | 4-40] 4-57 | 5-15 | 5-33 | 5-51 | 6-091 16] 21-25| 57°7; 
3-43 | 3-59 | 4:15 | 4-31 | 4-481 5-06 | 5:24 | 5-42 | 6-00 | 6-18 117} 22-48) 1:01-7 
3-51 | 4:06 | 4:23 | 4-39 | 4-57] 5-15 | 5:33 | 5-51 | 6-09 | 6-281 18124-10| 05-6 
3-58 | 4:14 | 4:31 | 4-48 | 5-06} 5-24 | 5-42 | 6-00 | 6-19 | 6-371 19125-33| 09-7 











8 
6 
4 
2 
0 | 3-29 | 3-43 | 3°59 | 4-15 | 4:33 | 4-48 | 5-06 | 5:24! 5-42 | 6-00 115120-03| 53-9 
a 
4 
6 
8 














10 | 4-06 | 4:22 |-4-39 | 4-57| 5-1415-33 | 5-51 | 6-10 | 6-28 | 6-47 120! 26-57) 1-13-8 











12) 4-13 | 4-30 | 4-47 | 5-05 | 5-23} 5-42 | 6-01 | 6-19 | 6-38 | 6-57121128-21| 18-0 
[4| 4-21 | 4-38 | 4-56 | 5-14 | 5-33} 5-52 | 6-10 | 6:29 | 6-48 | 7-071 22129-46| 22-2 
16 | 4-29 | 4-47 | 5-05 | 5-23 | 5-42] 6-01 | 6-21 | 6-40 | 6-59| 7-171 23}31-11| 26-6 
18) 4-37 | 4-55 | 5:14 | 5-33 | 5-52| 6-12 | 6-31 | 6-50 | 7-09 | 7-281 24|33-37| 3I-l 




















20| 4:46 | 5-04 | 5-23 | 5-43 | 6-02 | 6-22 | 6-42 | 7-01 | 7:20 | 7-39 }25134-03| 1-57°7 





22) 4-55 | 5-14 | 5-33 | 5-53 | 6-13 | 6-33 | 6-53 | 7-13 | 7-32 | 7-51] 26]35+31| 40-3 
24) 5:04 | 5:24| 5:44 | 6-04 | 6-24] 6-45 | 7:05 | 7-25 | 7-45 | 8-03 127136-59| 45-2 
26| 5-14 | 5°34) 5-551 6-15 | 6-36 | 6-57 | 7-18 | 7-38 | 7-58 | 8-171 28138-28| 50-1 
28) 5-24 | 5-45 | 6:06 | 6-28 | 6-49} 7-11 | 7-32 | 7-52 | 8-12 8-31 129139-58| 55-2 








— 30] 5:35 | 5-57 | 6-19 | 6-41 | 7-03 | 7-25 | 7-47 | 8-08 | 8:28 | 8-46 | 30] 41-29] 2-00-5 














LIZ 14 ITT 108" 1057102" 99°| 96°} 93°| 90° 



































give App. Time A M. for Azimuth on polar side of Prime Vertical. 


— 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 

















































































































Z 
° LATITUDE 42°, 
< 
Z 
: AZIMUTH. 
ww 
fa) 5° 1. 10°) (S*| 20%) 25° | 30°): 35° 40") 4571,50"| SS°|.60° 
m m. h.m. | h.m.} h.m. | h.m.| h.m.| h.m | h.m. | h.m. | h.m. | h. m. 
+ 30] 5 | 10 | 0-15 | 0-20} 0-25 | 0-31 | 0-37 | 0-444 0-52 | 1-00| 1-10 | 1-21 
26:3. BH 17| 23] 29| 35] 42] 50} 58) 1-08) 1-18| 1-31 
26} 6 | 12 | 19] 25] 32) 39] 47| 56] 1-05) 1-15) 1-27| 1-40 ; 
24) 7) 14; 2f| 284 35) 43| 52) 1-01 f I-tl | 1-22 | 1-35 | 1-49 ‘ 
S 225° 7) 46 22) 304 39) 47| 57) 1-06] 1-17| 1-29 | 1-43 | 1-57 4 
s : 4 
S 20] 8 | 16 | 0-24) 0-33} 0-42 | 0-51 | 1-01 | 1-12} 1-23 | 1-36 | 1-50 | 2-06 4 
4 ta i 
o I8| 9 | 17 | 26] 35) 45| 55) 1-05) 1-17] 1-29 | 1-42 | 1-57 | 2-13 4 
ra 16} 9 | 18 | 28) 37] 48] 58) 1-09} 1-21] 1-34} 1-48 | 2-04 | 2-21 4 
14} 10 | 19 29} 4Ot 50) 1-02! 1-13} 1-2641-40| 1-55 | 2-11 | 2:28 3 
12] 10 | 21 31| 42] 53) 1-05) 1-17} 1-31} 1-45 | 2-00 | 2-17 | 2-36 
10 | f1 | 22 | 0-33| 0-44] 0-56 | 1-08 | 1-21 | 1-35] 1-50 | 2-06 | 2:24 | 2-43 
8} 11 | 23 34| 46] 59] 1-12| 1-25} 1-40] 1-55 | 2-12 | 2-30 | 2-50 
6] 12 | 24 | 36] 48] 1-01 | 1-15) 1:29] 1-44] 2-00 | 2-F8 | 2-36 | 2°57 
4} 12 | 25 | 38| 51] 1-04) 1-18} 1-33 | 1-49] 2-05 | 2-23 | 2-42 | 3-03 
+ 2] 13 | 26 39} 5341-07) 1:21 | 1-37} 1-53] 2-70 | 2-29 | 2-49 | 3-10 
O} 13 | 27 | 0-41 | 0-55] 1-09 | 1-24] 1-40 | 1-57] 2-15 | 2:34 | 2-55 | 3-17 
— 2] 14) 28 42| 57] 1-12| 1-28 | 1-44} 2-02 | 2-20 | 2-40 | 3-01 | 3-24 
4] 14 | 29 44} 59} 1-15) 1-31 | 1-48 | 2:06 | 2-25 | 2-45 | 3-07 | 3-30 
6 | 15 | 30 45 | 1-01] 1-17) 1-34| 1-52 | 2:10} 2-30 | 2:51 | 3-13 | 3-37 
8] 15 | 3! 47 | 1-03 | 1-20 | 1°37 | 1-56 | 2:15 | 2-35 | 2-57 | 3-19 | 3-44 
10 | 16 | 32 | 0-49} 1-05] 1-23 | 1-41 | 1-59 | 2-19] 2-40 | 3-02 | 3:26 | 3-51 
3 12] 17 | 33 | 50| 1-08} 1-25 | 1-44] 2-03 | 2-24 | 2-45 | 3-08 | 3-32 | 3-58 : 
= 14] 17 | 34 | 52) 1-10] 1-28 | 1-47 | 2-07 | 2-28] 2-51 | 3-14 | 3-39 | 4-05 3 
4 164 18 | 35 | 54) 1-12] 1-31 | 1-51 | 2-11 | 2-33 | 2-56 | 3-20 | 3-46 | 4-13 
& 18] 18 | 37 | 55) 1-14] 1-34) 1-54} 2-16 | 2-38] 3-01 | 3-26 | 3-53 | 4-20 
5 20] 19 | 38 | 0-57| 1-17] 1-37| 1-58 | 2-20 | 2-43 | 3-07 | 3-33 | 4-00 | 4-28 
22] 19 | 39 | 59) I-19] 1-40 | 2-02 | 2-24 | 2-48 | 3-13 | 3-39 | 4-07 | 4-36 i 
24 | 20 | 40 | 1-01 | 1-22] 1-43 | 2-06 | 2-29 | 2-53 | 3-19 | 3-46 | 4:15 | 4-45 : 
26 | 21 | 41 | 1-03 | 1-24] 1-46 | 2-10 | 2-34 | 2-59 | 3-25 | 3-53 | 4:23 | 4-54 3 
28 | 21 | 43 }*1-05| 1-27] 1-50 | 2-14 | 2-39 | 3-04 | 3-32 | 4-01 | 4-31 | 5-03 3 
— 30] 22 | 44 | 1-07| 1-30] 1-53 | 2-18 | 2-44 | 3-10 | 3-39 | 4-09 | 4-40.| 5-13 : 
AZIMUT au pole deprimé continué 130°|125°|1 20° 











Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 













































































































































































Z Zz 
o LATITUDE 42°: ° A L’ Horizon 
a g VRAIL. 
Z Z 
4 AZIMUTH. a 
SI Q Diff. 
QA | 63°| 66°) 69°, 72°; 75° 78°; 81°| 84°| 87°| 90°1G JA™P| Asc. 
jamjhmfim|hml|amfhm| hm} hem fhm} am} of {hom 
+30] 1-28 | 1-36 | 1-45 | 1-55 | 2-07] 2-19 | 2-32 | 2-47 | 3-03 | 3-20] O]} 0:00) 0- 0-0 
2811-39 | 1-48 | 1-57 | 2:08 | 2:20 | 2-33 | 2:46 | 3:02 | 3-18 13-35} I} 1-2! 3-6 
9611-49 | 1-58 | 2-09 | 2:20 | 2:32 | 2-45 | 2-59 | 3-15 | 3-3213-49] 2] 2-42 7:2 
24] 1-58 | 2-08 | 2-19 | 2-31 | 2-42 | 2-57 | 3-12 | 3-27 | 3-44| 4-01] 3] 4:02) 10-8 
221 2-07 | 2:18 | 2:29 | 2-41 | 2-541 3-08 | 3-23 | 3-39 | 3-561 4:13] 4] 5:23) 14 
201 2-16 | 2:27 | 2:39 | 2-51 | 3-051 3:19 | 3:34|3-50|4:07| 4-25] 5) 6-44, 18:1 
18) 2-24 | 2-36 | 2-48 | 3-01 | 3-14] 3:29 | 3-44| 4:01 | 4:18 | 4-35} 6] 8:05) 21-7 
16] 2-32 | 2-44 | 2-56 | 3-10 | 3-24] 3°39 | 3-551 4:11 | 4:28| 4-46] 71 9:26) 25-4 
[4] 2-40 | 2-52 | 3-05 | 3-19 | 3-33] 3-48 | 4-04 | 4:21 | 4-38 | 4-56] 8110-48) 29-1 
121 2-47 | 3-00 | 3-13 | 3-27 | 3:42 | 3-57 | 4:14 | 4-30 | 4:48 | 5-05] 9112-09] 32:8 
1012-55 | 3-08 | 3:22 | 3-36 | 3-51 | 4:06 | 4:23 | 4:40 | 4:57| 5-15 11 0113-31) 0:36°5) 
81 3-02 | 3-16 | 3:30 | 3-44] 3-59] 4-15 | 4:32 | 4:49 | 5-06 | 5-241) 11114-53| 40-3 
613-10 | 3-23 | 3°37 | 3-52 | 4:08} 4:24 | 4:41 | 4:58 | 5-151 5-33} 12716-15| 44:1 
43:17 | 3-31 | 3:45 | 4:00 | 4-16 | 4:33 | 4-49 | 5-07 | 5-24| 5-421 13]17-37| 48-0 
+ 913-24] 3-38 | 3:53 | 4:08 | 4-24] 4:41 | 4-58 | 5-16 | 5°33 | 5-51 1 14119-00| - 51-9 
0} 3-31 | 3-45 | 4:01 | 4-16 | 4-33 | 4°50 | 5-07 | 5-24 | 5-42 | 6-00 | | 5120-23) 0-55-8) 
— 9213+38 | 3-53 | 4:08 | 4:24| 4:41 | 4:58 | 5-15 | 5-33 | 5°51 | 6-091 16121°46| 59-9 
4) 3°45 | 4:00 | 4-16 | 4:32 | 4:49] 5-06 | 5-24 | 5-42 | 6-00 | 6-18 | 17] 23-10| 1-03-9 
613-52 | 4:08 | 4-24| 441 | 4-58} 5-15 | 5-33 | 5-51 | 6-09 | 6-271 1812434) 08-0 
813-59 | 4:15 | 4-32 | 4°49 | 5-06] 5:24 | 5-42 | 6-00 | 6-18 | 6-361 19125-59| 12-2) 
10} 4:07 | 4:23 | 4:40 | 4-57 | 5-15 | 5°33 | 5-51 | 6-09 | 6-27 | 6-45 | 20] 27-24| 1-16-5 
[214-:14| 4:31 | 4-48 | 5-05 | 5-23 | 5°42 | 6-00 | 6-18 | 6-37 | 6-55121128°50| 20-9 
1444-22 | 4:39 | 4:56 | 5:14 | 5-32] 5-51 | 6-09 | 6-28 | 6-46 | 7-04] 2230-16, 25-3 
161 4:30 | 4-47 | 5-05 | 5-23 | 5:41 | 6-00 | 6-19 | 6:38 | 6-56 | 7-14123131°43| 29-9 
' $814-38 | 4-55 | 5:14 | 5-32 | 5-51 | 6-10 | 6-29 | 6-48 | 7-06 | 7-25124133°11| 34-5 
20) 4:46 | 5-04 | 5-23 | 5-42 | 6-01 | 6-20 | 6-39 | 6-58 | 7-17 | 7-35 |25|34-40| 1-39-3 
2214-55 | 5-13 | 5:32 | 5-52 | 6-11 | 6-31 | 6-50 | 7-10 | 7-28 | 7-47 126136-09| 44: 
2415-04 | 5:23 | 5-42 | 6-02 | 6-23 | 6-42 | 7-02 | 7-21 | 7-40 | 7-59 | 27137-39| 49: 
9615-13 | 5-33 | 5:53 | 6-13 | 6-33 | 6:54 | 7-14) 7-34 | 7-52 | 8-11 | 2813911] 54: 
281 5-23 | 5-43 | 6-04 | 6:25 | 6-451 7:07 | 7-27 | 7-47 | 8-06 | 8:25129140-43| 59-8 
— 3015-341 5-55 | 6-16 | 6°37 | 6°59 | 7:20 | 7-41 | 8-02 | 8-21 | 8-40 1301 42-17) 2-05-3 
LIZ T 4 TTT 108°| 105°} 102°) 99° | 96° | 93°) 90° 











donnent ’heure vraie, matin, pour l’Azimut vers le c6té polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


























Zz 

° LATITUDE 43° 

2 , 

Zz 

sr AZIMUTH. 

1@) 

ra 5° |: FO°| FS? | 20°) 25°| 30°| 35°| 40°: 45°) 50°| 55°| 60° 

. m. m. | h.m.| hm {h.m.| h.m.| h.m.| hm} h.m.| h.m.}| hm. /| h. m. 
+ 30 5 | 10 | 0-16 | 0-21 | 0-27 | 0-34 | 0:40 | 0-471 0-56 | 1-04| 1-15 | 1-26 

28] 6 | t2 | 18] 24] 31] 38| 45| 53] 1-02| 1-12] 1-23| 1-36 

26 7 193 20| 27) 34| 42] 50| 59}7 1-09) 1-19) 1-31 | 1-45 ; 

24 7 | 14 22| 29) 37| 46| 55) 1-04] 1-15 | 1-26 | 1:39 | 1-54 : 
3 22] 8 | 16 | 24] 327 40] 49) 59) 1-09] 1-21 | 1-33 | 1-47 | 2-02 i 
oc | = 
2 20 8 | 17 | 0-25 | 0-34] 0-43 | 0-53 | 1-03 | 1-14] 1-26 | 1-39 | 1-54] 2-10 4 
a se. 
eI 18 9 | 18 27| 37) 46| 57) 1:08) 1-19] 1-32| 1-46 | 2-01 | 2-17 : 
16. 9 | 19 29} 39] 49] 1-00] 1-12] 1-24] 1-37) 1-52 | 2-07 | 2-25 : 
4 74] 10 | 20 | 30] 41] 52] 1-03] 1-16 | 1-29] 1-43 | 1-58 | 2-14 | 2-32 

12471 | 21 | °32] 43] 55| 1-07] 1-20) 1-33] 1-48 | 2-03 | 2-20 | 2-39 





10 I] 22 | 0°34 | 0-45 40-57 | 1-10 | 1:23 | 1-38} 1-53 | 2:09 | 2-27 | 2°46 





81 12 | 23 35| 4711-00] 1-13! 1-27| 1-421 1-58 | 2-15 | 2-33 | 2-52 























6 | 12 | 24 37| 50) 1:03 | 1-17] 1-31 | 1-46} 2-03 | 2-20 | 2-39 | 2-59 
4113 | 25 38| 52]1-05} 1-20) 1:35 | 1-51 12-07 | 2:26 | 2-45 | 3-06 : 
+ 21 13 | 26 40| 5411-08 | 1-23) 1-38) 1-55} 2-12 | 2-31 | 2-51 | 3-12 
O} 14 | 27 | 0-41 | 0-564 1-11 | 1-26) 1-42 | 1-59} 2-17 | 2-36 | 2-57 | 3-19 
— 21 14 | 28 43| 5841-131) 1-29 | 1-46 | 2:03} 2-22 | 2-42 | 3-03 | 3:26 
4115 | 29 45 | 1:00} 1-16 | 1-32 | 1-50 | 2:08 | 2-27 | 2-47 | 3-09 | 3-32 
6115 | 31 4611-02) 1-18 | 1-35 | 1-53 | 2:12] 2-32 | 2-53 | 3:15 | 3-39 
8} 16 | 32 48 | 1-04] 1-21 | 1-39 | 1-57 | 2-16 | 2:37 | 2-58 | 3-21 | 3-46 
10 | 16 | 33 |0-49| 1-06] 1-241 1-42 | 2-01 | 2-211 2-42 | 3-04| 3°27 | 3-52 
3 12 1 17 | 34 S51 | 1-08] 1-26 | 1-45 | 2-05 | 2:25 | 2-46 | 3-09 | 3-34 | 3-59 
B14] 17 | 35 | 52) 4-11} 1-29 | 1-48 | 2-09 | 2-30 | 2-52 | 3-15 | 3-40 | 4-06 
s 16 | 18 | 36 54| 1-13] 1-32 | 1-52 | 2-13 | 2:34] 2-57 | 3-21 | 3-47 | 4-13 
» 8 | 18 | 37 56} 1:15] 1-35 | 1-55 | 2-17 | 2:39 | 3-03 | 3-27 | 3-53 | 4-2] 
So. OM FO . 
A 20 | 19 | 38 | 0-58] 1-17-41 1-38 | 1-59 | 2-21 | 2-441 3-08 | 3-33 | 4-00 | 4-28 





22 | 20 | 39 59 | 1-20] 1-41 | 2-03 | 2-25 | 2-49] 3-14 | 3-40 | 4:07 | 4:36 
24 | 20 | 40 | I-01 | 1-224 1-44 | 2-06 | 2:30 | 2:54] 3-20 | 3-47 | 4:15 | 4:44 
26 | 2! | 42 | 1-03 | 1-25] 1-47 | 2-10 | 2-34 | 2-59 | 3-26 | 3-53 | 4:23 | 4-53 
28 | 21 | 43 | 1-05) 1-27} 1-50 | 2-14| 2-39 | 3-05 | 3-32 | 4-01 | 4:31 | 5-02 






































— 30 | 22 | 44 | 1-:07| 1-30] 1-54 | 2-18 | 2-44 | 3-11 | 3-39 | 4-08 | 4-39 | 5-12 














AZIMUTH from depressed pole continued _|1 30°|1 25°| 120° 





When Lat. and Dec. are of the same name, the terms below the black line 


86 











URS SN EBS Ri Nag Pe hak era, Si als dag CE leached CIE 5.5 goes 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 










































































































































































7, z 
S LATITUDE 43°. ot Ar ree 
> , Horizon. 
Zz Z 
a AZIMUTH, ~ 
U 

[a] 

6 63°| 66°| 69°| 72°) 75°] 78°| 81°) 84°) 87°| 90°15 Amp. | Dasc. 
e h.m. | h.m. | h.m. |] him. | h.m.][ h.m. |] bhem.| h.m. | hem. |} hem. p RS er h. m 
+ 3011-34) 1-43 | 1-52 | 2:02 | 2:13 | 2-26 | 2-39 | 2-54] 3-10] 3-27] O} 0-00 0- 0-0 
281 1-44! 1-53 | 2-03 | 2:14 | 2-26 | 2-39 | 2-53 | 3-08 | 3-241 3-41] 1) 1-22 3:7 
9611-54 \ 2-04 | 2:14 | 2:25 | 2-38] 2-51 | 3:05 | 3:20 | 3-37| 3-54] 2] 2-44 7°5 
24| 2:03 | 2:13 | 2-24 | 2:36 | 2:49 | 3-02 | 3-17 | 3-32 | 3-49 | 4-06] 3] 4:06) II- 
D2) 2-12 | 2-22 | 2:34 | 2-46 | 2-59} 3-13 | 3:28 | 3:44| 4-00 | 4:17] 4] 5:28) 15-0 
201 2-20 | 2:31 | 2:43 | 2-56 | 3:09 | 3-23 | 3-38 | 3-541 4-11 | 4-281 5S] 6-51 0-18-7| 
18} 2-28 | 2-40 | 2-52 | 3-05 | 3-19 | 3-33 | 3-48 | 4:04 | 4-21 | 4381 6] 8-13 ole 
16} 2-36 | 2-48 | 3-00 | 3-14 | 3:28] 3-43 | 3-58 | 4:14| 4-31 | 4:48] 71 9-36) 26-3 
[412-43 | 2-56 | 3-09 | 3-22 | 3-37] 3-52 | 4:07 | 4:24 | 4-41 | 4-58] 8110-58) 30-1 
{21 2-51.| 3:03 | 3:17 | 3-31 | 3-451 4-00 | 4:16 | 4:33 | 4-50 | 5-071 9112-21|- 34-0 
10} 2-58 | 3-11 | 3-25 | 3-39 | 3-541 4:09 | 4-25 | 4-42 | 4-59 | 5-16 1] O1 13-44) 0-37-9 
813-05 | 3:18 | 3-32 | 3:47 | 4:02] 4:18 | 4-34] 4:51 | 5-08 | 5-251 /1]15-07| 4I1-8l 
6 13:12 | 3-26 | 3-40 | 3:55 | 4:10] 4:26 | 4:42 | 4-59 | 5-17| 5:34112116-31| 45-7 
4.| 3-19 | 3-33 | 3-48 | 4-03 | 4-18] 4-34 | 4-51 | 5-08 | 5-25 | 5-43 | 13] 17-55 ee 
+ 21 3-26 | 3-40 | 3-55 | 4:10 | 4:26 | 4:43 | 4-59 | 5+16 | 5-34| 5-51 | 14]19-19| 53-8 
0] 3-33 | 3-47 | 4:03 | 4:18 | 4-34] 4:51 | 5-08 | 5-25 | 5-42 | 6-00 | | 5120-44! 0-57-9 
— 213-40 | 3-55 | 4:10 | 4:26 | 4-421 4-59 | 5-16 | 5-33 | 5-51 | 6-091 16122-08| 1-02-0 
413-47 | 4:02 | 4:17 | 4:34 | 4-50] 5-07 | 5-24 | 5-42 | 6-00 | 6-171 1712334) 06-3 
613:54| 4:09 | 4:25 | 4-41 | 4-5815-15 | 5-33 | 5-51 | 6-08 | 6-26 118125-00 ied 
814-01 | 4:16 | 4:33 | 4:49 | 5:06 15-241 5-41 | 5-591 6-17| 6-35119126-26| 14-9 
10} 4-08 | 4-24 | 4-40 | 4:57 | 5-15} 5-32 | 5-50 | 6-08 | 6-26 | 6:441201 27-53] 1-19-4} 
[214-15 | 4:31 | 4:48 | 5-06 | 5-23 15-41 | 5-59 | 6-17 | 6-35 | 6-53 |21129-20| 23-9 
[44 4:22 | 4°39 | 4:56 | 5-14 | 5:32} 5-50 | 6-08 | 6-26 | 6:44 | 7-021 22130-49| 28-5 
16} 4:30 | 4-47 | 5-05 | 5-23 | 5-41 | 5-59 | 6:17 | 6-36 | 6-54| 7-12123132-18| 33-31 
184 4:38 | 4:55 | 5-13 | 5°31 | 5:50] 6:08 | 6:27 | 6-46 | 7:04 | 7-22 124133-47| 38-1 
201] 4:46 | 5-04 | 5:22 | 5:41 | 5-59 | 6-18 | 6:37 | 6-56 | 7-14 | 7-32 1|25135-18| 143°] 
2214-54 | 5:13 | 5-31 | 5+50 | 6-09 | 6:28 | 6:48 | 7-06 | 7:25 | 7-43 | 26136-50 48-2) 
2415-03 | 5-22| 5-41 | 6:00 | 6:20] 6°39 | 6:59 | 7-18 | 7-36 | 7-541 27138-22| 53-5) 
2615-12 | 5-31 | 5-51 | 6-11 | 6-31 | 6-51 | 7:10 | 7-29 | 7-48 | 8-06] 28139-56| 58-9) 
2815-22 | 5-42 | 6-02 | 6:22 | 6-421 7-03 | 7:23 | 7-42 | 8-01 | 8-19} 29441-31| 2-04-5 
— 3015-32 | 5-52 | 6-13 | 6:34 | 6-551 716 | 7-36 | 7-56 | 8-15 | 8-33130143-08| 10-31 

LIZ7LTA ITT 108° 1057102" 99°| 96° | 93°) 90° 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














































































































Zz, 

° LATITUDE 44’. 

>, 

z 

= AZIMUTH, 

= ° ° ° ° '° ° ‘° ° 

Q 5° | 10°| 15°| 20°] 25°) 30°| 35°| 40°] 45°| 50°| 55°! 60 
‘ m |hm|hmfhm|hm.|hm.| hm[hm.|h.m.| h.m. | hm. 

4+ 30 6 | FI | 0-17 | 0-231 0-29 | 0-36 | 0-43 | 0-51 10-59 | 1-09 | 1-19 | 1-32 
28 6 13 19| 26] 33] 40! 48) 5711-06} I-16} 1-28) 1-4! 
26 71a 21| 28] 36| 44] 531/1-02]17-12| 1-23 | 1-36} 1-50 
24 7 | 15 23| 31] 39! 48) 457) 1-07} 1-18| 1-30 | 1-43 | 1-58 

aa 8 | 16 24| 33] 42| 52|1-02| 1-12] 1-24 | 1-36] 1°51 | 2-06 

bg © j 

= 20 9 | 17 | 0-26 | 0-36] 0-45 | 0-55 | 1:06 | 1-17] 1-29 | 1°43 | 1-58 | 2-14 

fas] 

i 18 9 | 19 28|} 38] 48] 59| 1-10) 1:2211-35| 1-49 | 2-04 | 2-2] 

rn 16 | 10 | 20 30| 40} 51) 1-021) 1:14) 1-271 1-40 | 1-55 | 2:11 | 2-28 
14°4°4074 2 31| 42] 54) 17-05) 1-18) 1-31] 1-45 | 2-00 | 2°17 | 2-35 
$2 9599 1° S2 33| 44] 56] 1-08) 1°:22| 1-351 1-50 | 2-06 | 2:23 | 2-42 
10 | -tl | 23 | 0-35 | 0-46] 0-59 | 1-12 | 1-25 | 1-40] 1-55 | 2-12 | 2-30 | 2-49 
81 12 | 24 36|° 49} 17-02] 1-15 | 1-29 | 1-44] 2-00 | 2-17 | 2-36 | 2-55 

> 6 4:92:14 25 38| 5111-04) 1-18 | 1-33 | 1-48] 2-05 | 2-22 | 2-42 | 3-02 
4113 | 26 39| 5311-07] 1-21 | 1-36 | 1-531 2-10 | 2-28 | 2°47 | 3-08 

2 4s98.1 27 4l| 5544-09} 1-24| 1°40 | 1-57} 2-14 | 2°33 | 2-53 | 3-15 
O | 14 | 28 | 0-42) 0-57] 1-12 | 1-27 | 1°44 | 2-01 | 2-19 | 2-38 | 2-59 | 3-21 

a) OA Bei 9 44\ 59]'J-14| 1-31 | 1-47-| 2-05 | 2-24 | 2-44 | 3-05 | 3-27 
4115 | 30 45\ 1-01} 1-17 | 1°34) 1°51 | 2:09} 2-29 | 2-49 | 3-11 | 3-34 
6115 | 31 47 | 1-03} 1-19 | 1-37 | 1-55 | 2-14] 2°33 | 2°54 | 3-17 | 3-40 
81 16 | 32 48 | 1-05] 1-22 | 1-40 | 1-58 | 2-18] 2-38 | 3-00 | 3-23 | 3-47 
10 | 16 | 33 |0°:50| 1-07] 1-25 | 1-43 | 2-02 | 2:22] 2-43 | 3-05 | 3-29 | 3-53 

12 117 | 34 51 | 1-09] 1-27 | 1-46 | 2-06 | 2:26] 2-48 | 3-11 | 3-35 | 4-00 

B 14 1:17 135 53 | 111} 1-30) 1-49 | 2-10 | 2-31 | 2-53 | 3-16 | 3-41 | 4:07 

8 164-48 1 36 55 | 1-13 11-33 | 1-53 | 2-14] 2:35] 2-58 |3-22 | 3-47 | 4:14 

eo: 18 aed: oar 56| 1-161 1-36 | 1-56 | 2:48 | 2-40] 3-03 | 3-28 | 3-54 | 4:21 

onl, 

s 20 | 19 | 38 | 0-58| 1-184 1-38 | 2-00 | 2-22 | 2-45] 3-09 | 3-34| 4:01 | 4:28 
22 | 20 | 40 | 1-00} 1-20} 1-41 | 2:03 | 2-26 | 2-50] 3-14 | 3-40 | 4-08 | 4:36 
24 4 20 | 4I | 1-02) 1:23] 1-44 | 2-07} 2-30 | 2-55 | 3-20 | 3-47 | 4:15 | 4:44 
26 | 21 | 42 | 1-03} 1-25] 1-48 | 2-11 | 2-35 | 3-00 | 3-26 | 3-53 | 4-22 | 4-53 
28 | 22 | 43 | 1-05) 1-28] 1-51 | 2:15 | 2-39 | 3:05] 3-32 | 4-01 | 4-30 | 5-0! 

— 30 | 22 | 45 | 1:07| 1-30] 1-54 | 2-19 | 2-44 | 3-11] 3°39 | 4-08 | 4:39 | 5-11 

AzIMUT au pole deprimé continué 130°|125°|1 20° 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 






















































































































































































vA 
© LATITUDE 44. 2 A L’Horizon 
= < VRAL 
z ; Z 
7 AZIMUTH. - 
a ° ° ° ° ° ° [o} ° a Am Diff. 
Q | 63°| 66°| 69°; 72°| 75°| 78°| 8I°| 84°| 87°| 90 A P-! Asc. 
hmjhmjhmijhmi~hmphm) hm) hm) hm) hm of} | jl] hk om 
° 
+ 3011-40 | 1-48 | 1-58 | 2-09 | 2-20 | 2-32 | 2-46 | 3-01 | 3-16 | 3-33] O} 0-00| 0- 0-0 
2811-50 | 1:59 | 2-09 | 2:20 | 2-32 | 2-45 | 2:59 | 3-14 | 3-30 | 3-46] I] 1-23 3-9 
2611-59 | 2:09 | 2-19 | 2-31 | 2:43 | 2-56 | 3-11 | 3-26 | 3-42 | 3-59] 2] 2-47 7:7 
24) 2-08 | 2:18 | 2-29 | 2-41 | 2-54] 3-07 | 3-22 | 3-37| 3-53 | 4:10] 3] 4:10| 11-6 
22) 2-16 | 2:27 | 2:38 | 2°51 | 3-04] 3:18 | 3-32 | 3-48 | 4-04| 4-21] 4] 5-34) 15-5 
20) 2-24 | 2:35 | 247 | 3-00 | 3-13 | 3-27 | 3-42 | 3-58 | 4-14| 4-31] 5] 6-58) 0-19-4) 
181 2-32 | 2:44 | 2-56 | 3-09 | 3-22 | 3-37 | 3-52 | 4:08 | 4-24| 4-41] 6] 8-21) 23-3 
‘161 2-40 | 2-51 | 3-04 | 3-17 | 3-31] 3-46 | 4:01 | 4:17| 4-34) 451] 7] 9-45) 27-2 
[4| 2-47 | 2:59 | 3-12 | 3-26 | 3-40] 3-55 | 4:10 | 4:26 | 4-43 | 5-00] 8411-09 31-2 
121 2-54 | 3-07 | 3:20 | 3-34 | 3-48] 4:03 | 4:19 | 4:35 | 4-52| 5-09] 9112-34) 35-2 
10} 3-01 | 3:14| 3-28 | 3-42 | 3-56] 4-12 | 4:28 | 4-44 | 5-01 | 5-18 }10113-58) 0-39-2 
813-08 | 3-21 | 3-35 | 3-49 | 4-04] 4:20 | 4:36 | 4-52 | 5-09 | 5-26] /1115-23| 43-3 
6| 3-45 | 3:28 | 3-42 | 3-57 | 4:12] 4:28 | 4°44 | 5-01 | 5-18 | 5-351 121 16-48 47-4) 
4| 3-22 | 3°35 | 3-50 | 4:05 | 4:20 | 4:36 | 4-52 | 5:09 | 5-26 | 5-43} 13118-13| 51-5 
+ 2) 3-28 | 3-42 | 3-57 | 4:12 | 4-28} 4:44 | 5-01 | 5:17 | 5-34} 5-52] 14] 19-39| 55-7 
01 3-35 | 3-49 | 4-04 | 4-20 | 4-36] 4-52 | 5-09 | 5:26 | 5-43 | 6-00 |! 5121-05) 1-00-0 
— 213-42 | 3:56 | 4:12 | 4-27 | 4-431 5:00 | 5:17 | 5-34| 5-51 | 6-08} 16] 22-32) 04-3 
4| 3-48 | 4:03 | 4:19 | 4-35 | 4-51 | 5-08 | 5:25 | 5:42 | 5-59 | 6-171 17123-59| 08-7 
613-55 | 4:10 | 4:26 | 4-42 | 4-59] 5:16 | 5-33 | 5-50] 6-08 | 6-25}18 125-26] 13-1 
814-02 | 4:18 | 4:34) 4:50 | 5-071 5:24 | 5-41 | 5-59 | 6-16 | 6-34]19126-55| 17-7 
10} 4-09 | 4-25 | 4:41 | 4-58 | 5-15 | 5-32 | 5-50 | 6-07 | 6-25 | 6-42 |20] 28.23] 1-22-3 
1214-16 | 4:32 | 4:49 | 5-06 | 5-231 5-41 | 5-58 | 6-16 | 6:33 | 6-51 | 21} 29-53} 27-0 
14) 4-23 | 4:40 | 4:57 | 5-14 | 5-31 | 5-49 | 6-07 | 6-25 | 6-42 | 7-001 22]|3/-23) 31-9 
16| 4:30 | 4:47 | 5-05 | 5-22 | 5-40 | 5:58 | 6-16 | 6-34 | 6-52 | 7-09 | 23132-54| 36-8] 
1814-38 | 4:55 | 5-13 | 5-31 | 5-49 | 6°07 | 6-25 | 6-43 | 7-01 | 7-19} 24134-26| 41-9 
20| 4-46 | 5-03 | 5-21 | 5-40 | 5-58 | 6-16 | 6-35 | 6-53 | 7-11 | 7-29 |25135-59) 1-47-1 
22) 4-54 | 5:12 | 5-30 | 5-49 | 6-08 | 6-26 | 6-45 | 7:03 | 7-21 | 7-39 | 26137-33| 52-4 
2415-02 | 5-21 | 5-40 | 5-58 | 6-18 | 6-37 | 6:55 | 7-14 | 7-32 | 7-50 | 27 39-08| 57-9 
2615-11 | 5:30 | 5-49 | 6-09 | 6-28 | 6-48 | 7-07 | 7-25 | 7-44 | 8-01 | 28] 40-44) 2-03-6 
2815-20 | 5:40 | 6-00 | 6-19 | 6-39 | 6-59 | 7-18 | 7-38 | 7-56 | 8-14] 29142-22| 09-5 
—~ 3015-30 | 5-50 | 6-11 | 6-31 | 6-51} 7-12 | 7-31 | 7-51 | 8-09 | 8-27 130] 44-02) 2-15-5 
LIZA TIT 1O8 1057102" 99°| 96°) 93°| 90° 
donnent l’heure vraie, matin, pour l’Azimut vers le cété polaire du Premier Vertical. 








89 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





LATITUDE 45°. 





AZIMUTH. 
5° | 10°; 15°| 20°] 25°| 30°| 35°| 40° 45°| 50°) 55°) 60° 
m. | h.m| hem. }h.m,| h.m.| hem. | h.m.} hm. | h.m.| h.m.! hm. 
12 | 0-18 | 0-254 0-31 | 0:38 | 0-46 | 0-544 1-03 | 1-13} 1-24 | 1-37 


DECLINATION, 








13 BOi ers 32> | 82 51 | 1-00} 1-10 | 1-20 | 1-32 | 1-46 
22| 30} 38| 46) 56| 1-05} 1-16) 1:27 | 1-40 | 1-54 
16 24| 32] 4! 50 | 1-00 | 1-10} 1-21 | 1-34) 1-47 | 2-02 
17 26| 35] 44) 54) 1-04) 1-15] 1-27| 1-40 | 1-54 | 2-10 


ie) 

[© )) 
SCeaNUN|oa FB 

wn 





0:27 | 0:37 | 0-47 | 0-57 | 1-08 | 1-20} 1-33 | 1-46 | 2-0] | 2-18 


NS 
So 
0 
o 





io | 19 | 29) 39] 50} 1-01 | 1-12| 1-25] 1-38 | 1-52 | 2-08 | 2-25 
16 1 10 | 20 | 31} 41] 52/ 1-04] 1-16] 1-29] 1-43 | 1-58 | 2-14} 2-32 
14°) | 2 32| 43] 55/ 1:07) 1-20| 1-33] 1-48 | 2-03 | 2-20 | 2-39 
12 |) 11 | 22 | 34] 46] 58] 1-10| 1-24] 1-38] 1-53 | 2-09 | 2-26 | 2-45 


Like Latitude. 
06 











10 | 12 | 23 |0-35| 0-48} 1-00 | 1-14} 1-27 | 1-421 1-58 | 2-14 | 2-32 | 2-52 








12 24 37| 50] 1°03} 1-17 | 1-31 | 1-46] 2-02 | 2-20 | 2-38 | 2:58 
13 |. 25 38; 52]1-05| 1-20} 1-35 | 1-50] 2-07 | 2-25 | 2-44 | 3-04 
a9: 't 26 40 54) 1-08 | 1-23 | 1-38 | 1-55} 2-12 | 2-30 | 2-50 | 3-11 
14 | 27 4l 5641-10 | 1-26 | 1-42 | 1-59] 2-16 | 2-35 | 2-55 | 3-17 











15 29 44| 1:00] 1-16 | 1-32 | 1-49.| 2-07 | 2+26 | 2-46 | 3-07 | 3-29 

15 | 30 46 | 1-02] 1-18 | 1-35 | 1-52 | 2-11 | 2-30 | 2:51 | 3-13 | 3:35 

16 31 47 | 1-04] 1-21 | 1-38 | 1:56 | 2-15} 2-35 | 2-56 | 3-18 | 3-42 
! 


8 
6 
4 
2 
0 14 | 28 | 0-43 | 0-58] 17-13 | 1-29 | 1-45 | 2-03] 2-21 | 2-40 | 3-0] | 3-23 
+4 
4 
6 
8 06] 1-23| 1-41 | 2-00 | 2-19} 2-40 | 3-01 | 3-24 | 3-48 


16 | 32 49 








10.1 17 | 33 | 0-50} 1-08] 1-26 | 1-44 | 2-03 | 2-23] 2-44 |} 3-07 | 3-30 | 3-54 





12 | 17 | 34 52| 1-10] 1-28 | 1-47 | 2-07 | 2-28 | 2-49. | 3-12 | 3-36 | 4-01 
14 | 18 | 35 54| 1-121 1-31 | 1-50 | 2-11 | 2:32] 2-54 | 3-17 | 3-42 | 4-08 
18 | 37 55| 1-141 1-34) 1-54| 2-15 | 2-36] 2-59 | 3-23 | 3-48 | 4:14 
18 | 19 | 38 57 | 1-16 | 1-36 | 1-57 | 2-19 | 2-41 | 3-04 | 3-29 | 3-55 | 4:21 





20 19 | 39 | 0-58) 1-19} 1-39 | 2-00 | 2-23 | 2-46} 3-10 | 3-35 | 4-01 | 4:29 





Unlike Latitude. 
= 


22 | 20 | 40 | 1-00} 1-21 | 1-42 | 2-04 | 2-27 | 2-50 | 3-15 | 3-41 | 4-08 | 4:36 
24 | 20 | 4! | 1-02) 1-23] 1-45 | 2-08 | 2-31 | 2-551 3-21 | 3-47 | 415 | 4°44 
26 | 21 | 42 | 1-04) 1-26] 1-48 | 2-11 | 2-35 | 3-00 | 3-26 | 3-54| 4-22 | 4-52 
28 | 22 | 44 | 1-06 | 1-28] 1-51 | 2-15 | 2-40 | 3-06 | 3-33 | 4-0/1 | 4-30 | 5-00 











— 30 | 22 | 45 | 1-08) 1-31] 1-55 | 2-19 | 2-45 | 3-11 | 3-39 | 4:08 | 4-38 | 5-09 





























AZIMUTH from depressed pole continued 1 35°\1 30° 1 25°|1 20° 

















When Lat. and Dec. are of the same name, the terms below the black line 


go 











AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 




































































































































































Zz : 7 j 
° LATITUDE 45°, Ci Ar rire 
> & Horizon. 
< < 
Z a 
3 AZIMUTH. =) 
g z 
A | 63°| 66°| 69°| 72°| 75°| 78°| 81°| 84°| 87°| 90°} Ame. | Dase. 
h.m.| h.m.| h.m.| h,m. |] h.m,}h.m. | h.m.} h.m.} h.m.| h.m. foi 
° o 
+30] 1-45 | 1-55 | 2:04 | 2-15 | 2°26 | 2-39 | 2-52 | 3-07 | 3-22 | 3-39] OQ] 0-00] 0- 0-0 
2811-55 | 2:04] 2:15 | 226 | 2-38] 2-51 | 3:04 | 3-19 | 3-35 | 3-52] 71 1-25) 4-0 
26 | 2-04 | 2:14 | 2:24 | 2°36 | 2-48 | 3-02 | 3-16 | 3-31 | 3-47 | 4:03] 2] 2-50 8-0 
24) 2-12 | 2:23 | 2:34 | 2°46 | 2-59] 3-12 | 3-26 | 3-42 | 3-58 | 4-14] 3] 4:15| 12-0 
221 2-20 | 2-31 | 2:43 | 2-55 | 3-08 | 3-22 | 3-37 | 3-52| 4:08 | 4-25] 4] 5-40] 16-0 
20} 2-28 | 2:39 | 2-51 | 3:04 | 3:17] 3-31 | 3-46 | 4-02 | 4-18 | 4-35] 5] 7-05] 0-20-1 
1812-36 | 2:47 | 3:00 | 3-13 | 3-26 | 3-41 | 3-56 | 4-11 | 4:27] 4-441 6] 8-30| 24-1 
16} 2-43 | 2:55 | 3-08 | 3-21 | 3-35 | 3-49 | 4-05 | 4-20 | 4:37| 4-53 | 7] 9-55| 28-5 
14} 2:50 | 3-02 | 3-15 | 3-29 | 3-43] 3°58 | 4:13 | 4-29|4:4515-02] glll-2I| 32-3 
12} 2-57 | 3-10.| 3-23 | 3-37 | 3-51] 4:06 | 4:22 | 4-38 | 4-54| 5-11] 9112-47] 36-4 
1013-04 | 3-17 | 3-30 | 3-44 | 3-59] 4-14 | 4°30 | 4-46 | 5-03 | 5-191] O01 14-13] 0-40-6 
8] 3-11 | 3:24 | 3-38 | 3-52 | 4:07] 4-22 | 4-38 | 4:54) 5-11 | 5-28} 71 115-39] 44-8 
6 | 3-17 | 3:31 | 3-45 | 3°59 | 4:14] 4:30 | 4-46 | 5-021 5-19| 5-361 ;2117-06| 49-1 
41 3-24 | 3:38 | 3-52 | 4:07 | 4:22 | 4:38 | 4-54 | 5-10 | 5-27 | 5-44113118-33| 53-4 
+ 213-30 | 3-44| 3-59 | 4:14 | 4:30] 4-45 | 5-02 | 5-18 | 5-35 | 5-521144120-00| 57-8 
0} 3-37| 3:51 | 4:06 | 4:21 | 4:37] 4:53 | 5-09 | 5-26 | 5-43 | 6-00 |/ 5121-28] 1-02-2 
— 213-43 | 3:58 | 4:13 | 4:29 | 4:44) 5-01 | 5:17| 5-34| 5-51 | 6-081 16122°57| 06-7 
4.| 3-50 | 4:05 | 4:20 | 4:36 | 4:52] 5-08! 5:25 | 5-421 5-59 | 6-16117124-25| [1-2 
61 3-56 | 4:12 | 4°27 | 4-43 | 5-001 5-16 | 5:33 | 5-50 | 6-07 | 6-24118125-55| 15-8 
814-03 | 4:19 | 4:34) 4:51 | 5:07] 5-24| 5-41 | 5-58 | 6-15 | 6-32119}27-25| 20-6 
10] 4-10 | 4:26 | 4-42 | 4:58 | 5+15 | 5-32 | 5-49 | 6-06 | 6-24 | 6-41 120] 28-56] 1-25-4} 
1214-17 | 4:33 | 4-49 | 5-06 | 5-231 5-40 | 5-57 | 6-15 | 6-32 | 6-49 121130-27| 30-3 
1414-24 | 4:40 | 4-57 | 5-14 | 5°31 | 5-48 | 6-06 | 6-23 | 6-41 | 6-58122131-59| 35-3 
16} 4-31 | 4-47 | 5-04 | 5-22 | 5-391 5:57 | 6-14 | 6-32 | 6-50 | 7-07 | 23133-33| 40-5 
18} 4-38 | 4:55 | 5-12 | 5-30 | 5-48 | 6-06 | 6-23 | 6-41 | 6-59 |7-16]24135-01| 45-8 
201 4-46 | 5-03 | 5-21 | 5-39 | 5-57] 6-15 | 6°33 | 6-51 | 7-08 | 7:25 125136-42 151-2 
22) 4-53 | 511 | 5-29 | 5-47 | 6:06 | 6:24 | 6:42 | 7-00 | 7-18 | 7-35 | 261 38-19 56-6] 
2415-02 | 5:20 | 5-38 | 5-57 | 6-15 | 6°34 | 6:53 | 7-11 | 7-28 | 7-46 | 27139-57| 2-02:5 
2615-10 | 5-29 | 5-48 | 6-07 | 6:26 | 6-44 | 7-03 | 7:22 | 7-39 | 7-571 28|41-29| 08-5 
2845-19 | 5:38 | 5-57 | 6-17 | 6:36 | 6:56 | 7-15 | 7-33 | 7-51 | 8-08129143-17| 14-7, 
— 3015-29 | 5-48 | 6-08 | 6-28 | 6-48 | 7-07 | 7-27 | 7-45 | 8-04 | 8-21 130145-00| 2-21-1 
LIZILI4IILATS LT O89 1057102" 99°| 96° | 93°! 90° 











give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
































































































































z, 

5 LATITUDE 46°. 

< 

Z 

= AZIMUTH. 

<3] ° I) ° ~ 

aa) 5° | 10°| 15°| 20°] 25°| 30°| 35°| 40°; 45°; 50°; 55°| 60° 
“ m. m. | h.m.| h.m.}{h.m.| h.m. |] h.m.| h.m.}] h.m.|] him! h.m./ hm. 

+ 30 6 | 13 | 0°19 |.0-26] 0-33 | 0-41 | 0-49 | 0-571 1-07} 1-18 | 1-29 | 1-42 
28 71:44 21} 29] 37| 45). 5417-034 1-13| 1-25) 1-37) 1-51 
26 8 | 15 23} 31] 40) 49| 58! 1-08] 1-19] 1-31 | 1-44} 1-59 
24 8 | 17 25| 34] 43| 5211-02) 1-13] 1-25 | 1-38) 1-51 | 2-07 

a 22 g 18 27| 36] 46| 56) 1-07| 1-181 1-30} 1-441 1-58) 2-14 

o 

= 20 9 | 19 | 0:28} 0-38] 0:49 10-59} I-11 | 1-23] 1-36} 1-50 | 2-05 | 2-21 

3 n 

478] 10 | 20 | 30] 40] 51} 1-03] 1-14] 1-27] 1-41 | 1-56 | 2-11 | 2-28 

“ {6 | 10 | 2! 32} 43] 54! 1-06) 1-18} 1-32} 1-46! 2-0] | 2-47] 2-35 

S74) | 22 | 33) 45] 57] 1-09} 1-22} 1-36] 1-51 | 2-07 | 2-23 | 2-42 
{2 42991 ' 23 35| 47] 59) 1-12 | 1-26 | 1-40] 1-55 | 2-12 | 2-29 | 2-48 
10 | 12 |} 24 °| 0°36} 0-49} 1-02 | 1-15 | 1-29 | 1-44] 2°00 | 2-17 | 2-35 | 2-54 
8 | 12 | 25 | 38) 51] 1-04] 1-18] 1-33 | 1-48 | 2-05 | 2-22 | 2-41 | 3-01 
6113 | 26 39}. 5311-07} 1-21 | 1-36 | 1-52] 2:09 | 2-28 | 2-46 | 3-08 
41598 :1. 27 Al | 5511-09] 1-24! 1-40 | 1-56] 2:14 | 2-33 | 2-52 | 3-13 

+: 29.4g4 1 28 42| 57] 1-12) 1-27 | 1-43 | 2-00] 2-18 | 2-38 | 2-58 | 3-19 
O11 14 | 29 |0-44| 0-59] 1-14] 1-30 | 1-47 | 2-04] 2:23 | 2-43 | 3-03 | 3-25 

am + BESS 7° B30 45 | 1-01] 1-47 | 1-33) 1-50'| 2-08 | 2:27 | 2-48 | 3-09 | 3-31 
44115 | 31 47 | 1-03} 1-19 | 1:36 | 1-54 | 2:12] 2°32 | 2-53 | 3-14 | 3-37 
6 | 16 | 32 48 | 1-05] 1-22 | 1-39 | 1-57 | 2-16 | 2-37 | 2-58 | 3-20 | 3-42 
8 | 16 | 33 50 | 1-07] 1-24) 1°42 | 2-01 | 2:21 | 2-41 | 3-03 | 3-25 | 3-49 
10 | 17 | 34 |0-5111-0911-27| 1-45 | 2-05 | 2-251 2-46 | 3-08 | 3-31 | 3-56 

S$ 12 0397.4735 53 | 1-11] 1-29 | 1-48) 2-08 | 2:29 | 2-50 | 3-13 | 3°37 | 4-02 

B I4 | 18-| 36 54) 1-13] 1-32 | I-51 | 2:12 | 2-33 | 2-55 | 3-19 | 3-43 | 4-08 

Ki 16 4 18 | 37 56 | 1-15] 1-34) 1-55 | 2:16 | 2-37] 3-00 |.3-24 | 3-49 | 4-15 

» 18} 19 | 38 57 | 1-17] 1-37 | 1-58 | 2-19 | 2-42 | 3°05 | 3-30 | 3-55 | 4:22 

g : 

As 20 | 19 | 39 | 0-59} 1-19] 1-40 | 2-01 | 2-23 | 2-461 3°10 | 3-36 | 4-01 | 4:29 
22 | 20 | 40 | 1-01 | 1-21 | 1-43 | 2-04 | 2:27 | 2-51] 3-16 | 3-42 | 4:08 | 4-36 
24 1 21 | 41 | 1-02) 1-24] 1-46 | 2-08 | 2-32 | 2-56] 3-21 | 3-48 | 4-15 | 4-43 
26 1 2! | 43 | 1-04) 1-261 1-49 | 2-12 | 2:36 | 3-01 | 3-27 | 3-54 | 4-22 | 4-5] 
28 | 22 | 44 | 1-06} 1-29} 1-52 | 2-16 | 2-40 | 3-06 | 3°33 | 4-01 | 4-29 | 4-59 

— 30 | 23 | 45 | 1-08) I-31] 1-55 | 2-20] 2-45 | 3-11 | 3-39 | 4-08 | 4-37 | 5-08 

AZIMUT au péle deprimé continué 135°|130°|125°|1 20° 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 




























































































































































































: z 
Z fe) 
9 LATITUDE 46°. = | A L’Horizon 
ssl < VRAI. 
: Z 
a AZIMUTH. Cr 
a ° ‘° ) ° ° ° ° fo) ° 5 A Diff. 
Q | 63°| 66°) 69°) 72°| 75°1 78°| 81°| 84°| 87°| 90 A PAM] Asc. 
h.m.| h.m.| h.m.| h.m.| hom. fh. m,. | h.m. | h.m. | h.m. | bh. m. La a he mm 
+30} 1-51 | 2-00 | 2-10 | 2:21 | 2-32 | 2°45 | 2-58 | 3-13 | 3-28 | 3-44 O} 0-00) 0- 0-0 
2812-00 | 2-09 | 2:20 | 2:31 | 2-43 | 2°56 | 3-10 | 3:25 | 3-40 | 3-56] I] 1-26 41 
26 | 2-08 | 2-19 | 2:29 | 2-41 | 2-54} 3-07 | 3-21 | 3-36 | 3-51 | 4:08] 2] 2-53 8-3 
24) 2°16 | 2-27 | 2:38 | 2-50 | 3-03 3°17 | 3:31 | 3:46 | 4:02|4-18] 3] 4:19 12- 
291 2-25 | 2-35 | 2-47 | 3:00 | 3-12 | 3-27 | 3-41 | 3-56 | 4:12 | 4:28] 4] 5-46 16°6 
201 2:32 | 2-43 | 2:55 | 3-08 | 3-21 | 3-36 | 3°50 | 4:05 | 4:21 | 4-38 S| 7:12 0°20' 35 
1842-39 | 2-51 | 3:03 | 3-16 | 3-30] 3-44 | 3-59 | 4-14 | 4:30 | 4-47] 6] 8-39} 25:0 
16} 2:47 | 2-58 | 3:11 | 3-24 | 3-38 | 3-53 | 4-08 | 4-23 | 4-39 | 4-56] 7]10-06| 29-2 
14 2-53 | 3:06 | 3:19 | 3-32 | 3-46] 4:0! | 4-16 | 4:32 | 4:48 | 5-04] 8411-33) 33-5 
1213-00 | 3:13 | 3:26 | 3-40 | 3-54] 4:09 | 4:24 | 4:40 | 4-56 | 5-13} 9113-01 37°8 
10} 3-07 | 3-20 3-33 | 3:47 | 4:02 | 4-17 | 4:32 | 4-48 | 5-04 | 5-21 |1 0] 14-29) 0-42+1 
8} 3-13 | 3°26 | 3-40 | 3°54 | 4:09 | 4-25 | 4-40 | 4-56 | 5:12 5°29 I1}15-57| 46°4 
6 | 3-20 | 3-33 | 3-47 | 4:02 | 4:16 | 4:32 | 4-48 | 5-04! 5-20 | 5:37] 12]}17-25| 50-9 
44 3:26 | 3°40 3-54 | 4:09 | 4-241 4-40 | 4:55 15-11 | 5-28 | 5-45 (13118-54 55-3 
+ 213-32 |3°46| 4-01 | 4:16 | 4:31 | 4-47 | 5:03 | 5°19 | 5-36 | 5-52 }14]20-23| 59-9 
013-39 | 3-53 | 4:08 | 4:23 | 4-38 | 4-55 | 5-10 |5 +27 | 5-43 | 6-00 [ 5121-53) 1-04-4 
— 213-45 | 4-00 | 4-14 | 4:30 | 4-46] 5°02 | 5-18 | 5-34 | 5-51 | 6-08 | 16] 23-23 09-] 
4G| 3-51 | 4:06 | 4:21 | 4:37 | 4-53 5:09 | 5:25 | 5-42 | 5-59 | 6-15 4117] 24-53 13-8 
613-58 | 4:13 | 4:28 | 4:44 | 5-00 | 5°17 | 5-33 | 5-50 | 6-07 | 6-23 | 18} 26-25 18: 
814-04) 4°19 | 4-35 | 4:51 | 5-08 | 5:24 | 5-41 | 5-58 | 6-14 | 6-31 | 19]27-57| 23-6 
LOVA4+11 | 4:26 | 4-42 | 4:58 | 5-151 5-32 | 5°49 | 6-06 | 6-22 | 6-39 20) 29-30! 1-28-6 
[214-17 | 4:33 | 4-49 | 5-06 | 5-23 | 5-40 | 5-57 | 6-14 | 6-30 | 6-47 | 21 131-03} 33:7 
14) 4:24 | 4°40 | 4:57 | 5°13 5+30 | 5-48 | 6-05 | 6°22 | 6-39 | 6-56 1 22;32-38| 38-9 
1644-31 | 4-47 | 5-04 | 5-21 | 5-38] 5-56 | 6-13 | 6-30 | 6-47 | 7-04] 2313414) 44:3 
181 4:38 | 4-55 | 5-12 | 5:29 | 5°47 | 6-05 | 6-22 | 6-39 | 6-56 | 7-13 | 24]35:-50| 49-8 
201 4:45 | 5-03 | 5:20 | 5:37 | 5-55 | 6-13 | 6-31 | 6-48 | 7-05 | 7-22 25137-28| 1-55- 
291 4:53 | 5-10 | 5-28 | 5°46 | 6:04] 6°22 | 6-40 | 6-58 | 7-15 | 7-32 | 26] 39-08) 2:01-3 
24) 5-01 | 5-19 | 5-37 5-55 | 6-13 | 6°32 | 6-50 | 7-07 | 7-25 | 7-42 |27140°49| 07:3 
2615-09 | 5:27 | 5:45 | 6:04 | 6:23 | 6-42 | 7-00 | 7-18 | 7-35 | 7-52 | 284 42-31 13-6 
2815-18 | 5-37 | 5-55 | 6:14| 6-33] 6-52! 7-11 | 7:29 | 7-47 | 8-041 29}44-16| 20-1 
~ 301 5-27 | 5-46 | 6-06 | 6-25 | 6-441 7:04 | 7-22 | 7-41 | 7-58 | 8-16 | 30) 46-02) 2-26-9 
LIZ.11T4° 111° 108° 1059102" 99°) 96°) 93°) 90° + 
donnent l’heure vraie, matin, pour l’Azimut vers le cdté polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 








































































































z 
= LATITUDE 47°. 
< 
a 
3 AZIMUTH, 
“a ‘° So, Ff ‘° ° ° ° ° 
QO 5 10°,'15°). 20°; 25°| 30°| 35°| 40°} 45°; 50°| 55°| 60 
m. m. | h.m.| h.m.{[ h.m, | h.m. h, m. h. m. }] h. m. | hem. | h. m. | h. m. 
+ 30 7 | 14 | 0:21 | 0-284 0-35 | 0-43 | 0-52! 1-01 | I-11 | 1-21 | 1-33} 1-47 
28 7 1 45 22| 30] 38| 47| 56| 1-06] 1-17| 1-28 | 1-41 | 1-55 
26 8 | 16 24| 334) 42| SI | 1-01) I-11} 1-22) 1-35 | 1-48 | 2-03 : 
2441 9 | 17 | 26) 35) 45| 54) 1-05] 1-16] 1-28) 1-41 | 1-55) 2-11 
3 22:3: 31°48 28| 37] 47] 58| 1-09 | 1-21] 1-33] 1-47 | 2-02 | 2-18 4 
3 ; 
c 20 | 10 | 19 | 0-29) 0-40} 0-50 | 1-01 | 1-13 | 1-25] 1-38 | 1-53 | 2-08 | 2-25 q 
2 18 | 10 | 21 | 31] 424) 53) 1-04) 1-17} 1-30] 1-44 | 1-58 | 2-14 | 2-32 
“sl 16] tl | 22 | 33] 44] 56} 1-08) 1-20 | 1-34] 1-48 | 2-04 | 2-20 | 2-38 : 
14] 11 | 23 | 34) 46) 58) I-11 | 1-24} 1-38] 1-53 | 2-09 | 2-26 | 2°45 . 
12.4: 42: |) 24 36| 4811-01 | 1-14] 1-28 | 1-42] 1-58 | 2-14 | 2-32 | 2-51 
10 | 12 | 25 | 0-37 | 0-50] 1-03 | 1:17} 1-31 | 1-46} 2-02 | 2-19 | 2-38 | 2-57 
8 | 13 | 26 38| 52]1-06| 1-20| 1-35 | 1-50] 2-07 | 2-25 | 2-43 | 3-03 
62443. 27. 40| 54] 1-08) 1-23} 1-38 | 1-54] 2-11 | 2-30 | 2-49 | 3-09 
4 | 14 | 27 41 | S56) 4-11 | 1-26 | 1-42 | 1-58} 2-16 | 2-34} 2-54 | 3-15 
+ 21 14 | 28 43| 5814-13) 1-29 | 1-45 | 2-02] 2-20 | 2-39 | 3-00 | 3-21 
O} 15 | 29 10-44) 1:00] 1-15 | 1-32 | 1-48 | 2-06 | 2-25 | 2-44 | 3-05 | 3-27 
— 24-15 | 30 46 | 1-02] 1-18 | 1-34| 1-52 | 2-10} 2-29 | 2-49 | 3-10 | 3-33 
4116 | 3! 47 | 1-03} 1-20 | 1:37 | 1°55 | 2:14] 2:34 | 2-54 | 3-16 | 3-39 
6 | 16 | 32 49 | 1-06} 1-23 | 1-40 | 1-59 | 2°18 | 2-38 | 2-59 | 3-21 | 3-44 
8 | 17 | 33 50| 1-07] 1-25 | 1-43 | 2-02 | 2:22 | 2-42 | 3-04 | 3-27 | 3-50 
10 | 17 | 34 | 0-52| 1-09] 1-27 | 1-46 | 2-06 | 2:26 | 2-47 | 3-09 | 3:32 | 3-57 
8 12} 18 | 35 53| I-11] 1-30] 1-49 | 2-09 | 2-30] 2-52 | 3-14 | 3-38 | 4-03 
BS. 14-418 36 55| 1-13} 1-33 | 1-52 | 2:13 | 2-34] 2-56 | 3-19 | 3-44 | 4:09 
3 16 | 19 | 37 56| 1-151 1-35 | 1-55 | 2-46 | 2-381 3-01 | 3-25 | 3-50 | 4:15 
» 18: 4-49.4 38 58 | 1-181 1-38 | 1-59 | 2-20 | 2-43 | 3-06 | 3-30 | 3-56 | 4-22 
4 E 
z 20 | 20 | 39 | 0-59| 1-20] 1-40 | 2-02 | 2-24 | 2-471 3-11 | 3-36 | 4-02 | 4:29 ; 
22 | 20 | 40 | 1-01 | 1-22) 1-43 | 2-05 | 2-28 | 2-52 | 3-16 | 3-42 | 4-08 | 4-36 : 
24 | 21 | 42 | 1-03 | 1-24] 1-46 | 2-09 | 2-32 | 2-56] 3-2] | 3-48 | 4:15 | 4°43 
26 | 21 | 43 | 1-04) 1-26] 1-49 | 2-12 | 2-36 | 3-01 | 3-27 | 3:54| 4-22! 4-51 F 
28 | 22 | 44 | 1-06| 1-29] 1-52 | 2-16 | 2-44 | 3-06 | 3-33 | 4-00 | 4-29 | 4-58 ; 
— 30 | 23 | 45 | 1-08} 1-31] 1-55 | 2-20 | 2-45 | 3-12 | 3-39 | 4-07 | 4°37 | 5-07 
AZIMUTH from depressed pole continued 1 35°|130°|1 25°|1 20° 























When Lat. and Dec. are of the same name, the terms below the black line 
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Tee a NS fe eine Set SF Aa 


Ba tir ce day ad tc Gig 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 




























































































































































































v, z, 
° LATITUDE 47”. Ql arctrue 
PS Z Horizon. 
vA Zz 
4 AZIMUTH. a 
g z 
Q | 63°; 66°| 69°| 72°| 75°] 78°) BI°| 84°| 87°| 90°} a Amp. | Dase. 
h. m. | h. m. | h. m. | hem. | h. m. f hm. | h. m. | h. m. | bh. m. | hem. h. m. 
2 ° o 7 ? 
+30] 1-56 | 2-05 | 2:15 | 2:26 | 2-381 2-51 | 3-04| 3-18 | 3-34| 3-50] O} 0-00) 0: 0-0 
28] 2:05 | 2:14 | 2:25 | 2:36 | 2-491 3-01 | 3-15 | 3:3013-45| 4-01] I] 1-28 4:3) 
— 26] 2-13 | 2:23 | 2-34 | 2-46 | 2-58 | 3-12 | 3-26 | 3-40 | 3-56 | 4:12] 2] 2-56 8-6 
24| 2-21 | 2-32 | 2-43 | 2-55 | 3-081 3-21 | 3-35 | 3-50 | 4:06| 422] 3] 4:24] 12-9 
22) 2:29 | 2:40 | 2-51 | 3:04] 3-17 3-30 | 3-45 4:00 | 4:15| 4:31] 4| 5:52) 17:2 
20 | 2-36 | 2-47 | 2-59 | 3-12 | 3-251 3-39 | 3-54 | 4:09 | 4:24| 4-41] 5 |e 7-21) 0-21-5 
18} 2-43 | 2-55 | 3-07 | 3-20 | 3-33 | 3-48 | 4-02 | 4-17 | 4:33 | 4-49] 6] 8-49} 25-9 
16} 2-50 | 3:02 | 3-14 | 3-28 | 3-41 | 3:56 | 4-10 | 4:26 | 4-42 | 4-58} 7110-18) 30-3 
14} 2-57 | 3-09 | 3-22 | 3-35 | 3-491 4-041 4:18 | 4-34| 4:50| 5-06} g]11-46, 34:7 
[2] 3-03 | 3-16 | 3-29 | 3-42 | 3-57] 4:11 | 4:26 | 4-42 | 4:58 | 5-14] 9113-16) 39-1 
10} 3-10 | 3-22 | 3-36 | 3-49 | 4-041 4:19 | 4-34 | 4:50 | 5:06 | 5-22 | | 0] 14-45) 0°43-6 
8] 3-16 | 3:29 | 3-43 | 3-57 | 4-11 | 4:26 | 4-42 | 4:57| 5:14) 5-30] 111 16-15| 48-1 
613-22 | 3:35 | 3:49 | 4:04| 4181 4:34! 4-49 | 5-05) 5:21) 5-37) 12117-45| 52:7] 
4} 3-28 | 3-42 | 3-56 | 4:11 | 4-251 4-41 | 4:56 | 5-12 | 5°29 | 5-45 113419°16| 57-3 
+ 213-34] 3-48 | 4:03 | 4:17 | 4-33 | 4-48 | 5:04 | 5-20 | 5-36 | 5-53 | 14] 20-47] 102-0 
O| 3-41 | 3-55 | 4:09 | 4-24 | 4:40] 4-55 | 5-11 | 5-27 | 5-44 | 6-00 | 1 5122-18} 106-8 
— 213-47 | 4-01 | 4:16 | 4:31 | 4-47} 5-02 | 5:18 | 5:35 | 5°51 | 6-07] 16123-47| 11-6 
4] 3:53 | 4:07 | 4:22 | 4-38 | 4-5415-10 | 5-26 | 5:42 | 5-59 | 6-15117]25°23| 16:6 
6} 3-59 | 4-14 | 4-29 | 4-45 | 5-01 | 5-17 | 5-33 | 5-50 | 6:06 | 6-23} 18]26°57| 21-6 
814-05 | 4:20 | 4:36 | 4:52 | 5-08 15-241 5-40 | 5°57 | 6-141] 6-301 1/9}28-31| 26-7 
10) 4-12 | 4:27 | 4:43 | 4:59 | 5-15 15-32 | 5-48 | 6-05 | 6-21 | 6-38 |201 30-06) 1-31-9 
12) 4-18 | 4:34 | 4-50 | 5-06 | 5-221 5-39 | 5-56 | 6:13 | 6-29 | 6-46} 21131-42| 37-2 
[4| 4:25 | 4-40 | 4:57 | 5+13 | 5-301 5-47 | 6-04 | 6:21 | 6-37 | 6-54122133-19| 42-7 
16} 4-31 | 4-471) 5-04 | 5-21 | 5-3815-55 | 6-12 | 6:29 | 6-45 | 7-02 | 23134-57| 48-3 
1814-38 | 4-55 | 5-11 | 5-28 | 5:46 1 6°03 | 6-20 | 6-37 | 6:54 | 7-11 }24]36°37| 54-1 
20) 4-45 | 5-02 | 5-19 | 5-36 | 5-541 6-11 | 6-29 | 6-46 | 7-03 | 7-19 |2.5| 38-18] 2-00-0 
221 4:53 | 5-10 | 5-27 | 5:45 | 6-02 | 6-20 | 6-37 | 6-55 | 7-12 | 7-29]26140-00| 06:/ 
2415-00 | 5-18 | 5-36 | 5-53 | 6-11 | 6-29 | 6°47 | 7-04 | 7-21 | 7-38 427141-44) 12-5 
2615-08 | 5-26 | 5:44 | 6:02 | 6-21 | 6:39 | 6-57 | 7-14 | 7-32 | 7-48 $28143°30| 19-1 
2815-17 | 5:35 | 5-53 | 6-12 | 6:30] 6-49 | 7:07 | 7-25 | 7:42 | 7-591} 29]45-18| 25-9 
—~ 3015-25 | 5-44 | 6-03 | 6-22 | 6-41 | 7-00 | 7-18 | 7-36 | 7-54 | 8-10 | 30) 47-09! 2-33-0 
LIZIIIAII ITT 108° 1054102" 99° | 96° | 93°) 90° 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 








































































































F 
° LATITUDE 48°. 
> 
Zz 
~ AZIMUTH, 
-_ (°] 7) 
Q 5° | 10°| 15°| 20°) 25°| 30°| 35°| 40°; 45°| 50°) 55°| 60 
a m. m. |hm.|hmihm|hm{|hm{hmif{h.m.| hm} hm.| hm. 
+ 30 7 | 14 | 0:22 | 0-29 | 0-37 | 0-46 | 0-541 1-04] 1-14] 1-25 | 1-38 | 1-52 
28 8 | 16 24| 32] 40| 49| 59! 1-094 1-20) 1-32 | 1-45 | 2-00 
26 | 8 | 17 | 25) 34] 43| 53) 1-03 | 1-14] 1-26 | 1-38 | 1-52 | 2-07 
24 9 | 18 27| 37) 46| 57| 1-07) 1-194 1-31 | 1-44 | 1-59-| 2:15 
g 22] 9 | 19 | 29) 39] 49) 1-00] I-11 | 1-24] 1-35 | 1-50 | 2-05 | 2-22 
oS 
= 20 10 | 20 | 0-30 | 0-41 | 0-52 | 1-03 | 1-15 | 1:28] 1-41 | 1-56 | 2-12 | 2-29 
ao 
18] ri | 2t | 32] 43) 54] 1-06 | 119 | 1-32] 1-46 | 2-01 | 2-18 | 2-35 
- 16 | Wi | 22 33| 45) 57) 1-10 | 1-23) 1-374 1-51 | 2:07 | 2:23 | 2-42 
14 4:a2° $333 35| 471 1-00| 1-13 | 1-26 | 1-41] 1-56 | 2-12 | 2:29 | 2-48 
12 | 12 | 24 | 37] 4911-02} 1-16 | 1-30 | 1-45] 2-00 | 2-17 | 2-35 | 2-54 
10 | 13 | 25 | 0-38) 0-51} 1-05) 1-19 | 1-33 | 1-48] 2-05 | 2-22 | 2-40 | 3-00 
8 4.43.4 26 39| 453) 1-07) 1-21 | 1-37 | 1-52] 2-09 | 2-27 | 2:46 | 3-06 
6.4.33:4 27 41} 5511-09) 1-24] 1:40 | 1-56} 2-14 | 2:32 | 2-51 | 3-11 
41-14 | 28 42| 57) 1-12| 1:27 | 1-43 | 2:00] 2-18 | 2-37 | 2:56 | 3-17 
+ 21 474 | -29 44\ 591 4-14| 1-30 | 1-47 | 2:04] 2-22 | 2-41 | 3-02 | 3-23 
O |} 15 | 30 | 0-45) 1-01] 1-16) 1-33 | 1-50 | 2-08 | 2-26 | 2-46 | 3-07 | 3-29 
~~ 2 4.95.7:8! 46 | 1-02] 1-19 | 1-36 | 1-53 | 2-12] 2-31 | 2-51 | 3:12 | 3-34 
4116 | 32 48 | 1-04] 1-21 | 1-39 | 1-57 | 2°15 | 2-35 | 2-56 | 3:17 | 3-40 
6116 | 33 49 | 1-0611-24| 1-41 | 2:00 | 2-19 | 2-39 | 3-0] | 3-23 | 3-46 
OG 4.07.1 51 | 1-08} 1-26 | 1-44 | 2:03 | 2-23 | 2-44 | 3-05 | 3-28 | 3-52 
10 | 17 | 35 | 0-52) 1-10] 1-28 | 1-47 | 2-07 | 2:27] 2-48 | 3-10 | 3-33 | 3-57 
8 12 | 18 | 36 53| 1-12] 1-31 | 1-50 | 2-10 | 2-31 | 2-53 | 3-15 | 3-39 | 4:03 
= 14 4.48 | (37 55| 1-14] 1-33 | 1-53 | 2-14 | 2-35 | 2-57 | 3-20 | 3-44 | 4-09 
4 16 3:79 1 87 57 | 1-16] 1:36 | 1-56 | 2-17 | 2-39 | 3-02 | 3-26 | 3°50 | 4-16 
g 18 | 19 | 39 58 | 1-18} 1-38 | 1-59 | 2:21 | 2-43 | 3-07 | 3-31 | 3-56 | 4-22 
5 20 | 20 | 40 | 1-00} 1-201 1-41 | 2-03 | 2-25 | 2:48 4 3-12 | 3-36 | 4:02 | 4:29 
22 | 20 | 4I | 1-01 | 1-221 1-44 | 2-06 | 2-29 | 2-521 3-18 | 3-42 | 4-08 | 4:35 
24 | 21 | 42 | 1-03} 1-25] 1-47| 2-09 | 2-33 | 2-56] 3-22 | 3-48 | 4:15 | 4-42 
26 | 21-| 43 | 1-05) #-27] 1-50 | 2-13 | 2-37 | 3-01 | 3-27 | 3-54 | 421 | 4°50 
28 | 22 | 44 | 1-07] 1-29] 1-53 | 2-16 | 2-41 | 3-06 | 3-33 | 4-00 | 4:28 | 4-57 
— 30 | 23 | 45 | 1-08} 1-3241-56| 2-20 | 2-45 3-11 | 3-39 | 4:07 | 4-36 | 5-06 
AZIMUT au péle deprimé continué 1 35°|130°| 1 25°| 1 20° 




















Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 











































































































































































































2 Zz 
2 LATITUDE 48°. = A L’Horizon 
Es < VRAIL. 
z, Z 
3 AZIMUTH. S 
SS ° ° ° ° ° ° ° ° ° 2 Am Diff. 
Q | 63°| 66°| 69°| 72°| 75°; 78° | 81°) 84°) 87°| 90 a) P-| “Asc. 
> | bem: h.m.| hm. | hem | hm | hem | bem. | hm. | hem | hem ae hha Be 
+ 30] 2-01 | 2-10 | 2-21 | 2-32 | 2-43 | 2-56 | 3-10 | 3-24 | 3-39'| 3-55] O} 0-00) 0- 0-0 
28)| 2-09 | 2:19 | 2-30 | 2-41 | 2-531 3-07 | 3-20 | 3-35 | 3:50| 4-06] J} 1:30 4:4 
261 2-17 | 2:28 | 2-39 | 2:51 | 3:03} 3-16 | 3-30 | 3-45 | 4:00 | 4-16] 2] 2-59 8-9 
24) 2-25 | 2-36 | 2-47 | 2:59 | 3:12} 3-25 | 3-40 | 3-54|4-10| 4-25] 3] 4:29). 13:3 
22) 2-32 | 2-44 | 2-55 | 3-08 | 3-20] 3-34| 3-48 | 4:03 | 4:19 | 4-35] 4] 5-59] 17-8 
20 | 2-40 | 2-51 | 3-03 | 3-16 | 3:28 | 3-43 | 3-57 | 4-12 | 4-28 | 4:43] S|] 7-29) 0-22-3 
18| 2-46 | 2-58 | 3-10 | 3-23 | 3-36} 3-51 | 4-05 | 4:20 | 4:36 | 4-52] 64 8-59} 26:7 
16 | 2-53 | 3-05 | 3-18 | 3-31 | 3-441 3-59 | 4:13 | 4:29 | 4:44] 5-00] 7110-30) 31-4 
14) 3-00 | 3-12 | 3-25 | 3-38 | 3-51 | 4:06'| 4:21 | 4-36 | 4:52| 5-08] 8}12-00| 35-9 
1213-06 | 3-18 | 3-32 | 3-45 | 3-59] 4:14| 4-29 | 4-44| 5-001 5-16] 9113-31} 40:5 
1013-12 | 3-25 | 3-38 | 3-52 | 4:06] 4-21 | 4:36 | 4-52 | 5-07 | 5-23 110} 15-02] 0-45-2 
813-18 | 3-31 | 3-45 | 3-59 | 4:13 | 4:28 | 4-43 | 4:59 | 5-15 | 5-311 71116-34| 49-9 
6 | 3-24 | 3-38 | 3-51 | 4:06 | 4:20] 4:35 | 4:51 | 5-06 | 5:22| 5-38112118-06| 54:6 
4| 3-30 | 3-44| 3-58 | 4-12 | 4:27] 4-42 | 4-58 | 5-14 | 5-291 5-461 13119-39| 59:4 
+ 213-361 3-50 | 4:04 | 4-19 | 4:33 1 4:49 | 5-05 | 5-21 | 5-37 | 5-53 1 144 21-12| 1:04-3 
013-42 | 3-56| 4:11 | 4-26 | 4:40] 4-56 | 5:12 | 5-28 | 5-44 | 6-00 |] 5] 22-45| 0-09°3 
— 213-48 | 4:02 | 4:17 | 4:32 | 4.471 5-03 | 5:19 | 5-35 | 5-51 | 6-071 16124-20| 14:3 
4\3-54\ 4:09 | 4:24} 4-39 | 4:54) 5-10 | 5-26 | 5-42) 5-58 | 6-14)17125-55| 19-4 
614-00 | 4-15 | 4:30 | 4-45 | 5-01 | 5-17 | 5°33 | 5-49 | 6-06 | 6-22118127-30| 24:6 
8] 4-06 | 4-21 | 4-37 | 4-52 | 5-08 | 5-24 | 5-40 | 5-57 | 6-13 | 6-29] 19] 29-07, 29-9 
101 4:12 | 4:28 | 4:43 | 4-59 | 5-1515-31 | 5-48 | 6:04 | 6-20 | 6-371 20130-44| 1°35-4 
12\ 4-19 | 4-34 | 4:50 | 5-06 | 5:22] 5-39 | 5-55 | 6-11 | 6-28 | 6-44121132-23| 40-9 
14) 4:25 | 4-41 | 4-57 | 5-13 | 5:29] 5-46 | 6-03 | 6-19 | 6-36 | 6-52122134-03| 46-6 
16) 4:31 | 4-47 | 5-04 | 5-20 | 5:3615-54 | 6-10 | 6-27 | 6-44 | 7:00 123135-44|.. 52°5 
18\ 4-38 | 4-54| 5:11 | 5-28 | 5-441 6-01 | 6-18 | 6-35 | 6-52 | 7-081 24137-26|. 58-5 
201 4:45 | 5-02 | 5-18 | 5-35 | 5-524 6-10 | 6:27 | 6-44 | 7-00 | 7-17 125139-10 2:04-8} 
221 4-52 | 5-09 | 5-26 | 5-43 | 6:00} 6:18 | 6-35 | 6-52 | 7-09 | 7-251 26140-56| 11-2 
241 4-59 | 5+17 | 5-34| 5-52 | 6:09 | 6:27 | 6-44| 7-01 | 7-18 | 7-35 127) 42-43|. 17-9 
2615-07 | 5-25 | 5:43 | 6-00 | 6:18 | 6:36 | 6-54| 7-11 | 7-28 | 7-441 28144-33|. 24-8 
9815-15 | 5-33 | 5:51 | 6:10 | 6:27 | 6-46 | 7-04 | 7-21 | 7-38 | 7-54129146-26| 32-0 
—~ 3015-241 5-42 | 6-01 | 6:19 | 6°37 | 6-56 | 7-14 | 7-32 | 7-49 | 8-05 | 30) 48-21) 2-39-5 
LIZ 114 T T1089 105°102°| 99°| 96° | 93°| 90° 
donnent l’heure vraie, matin, pour l’Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











S LATITUDE 49°. ; 
: 
ei ; 
= AZIMUTH. 
A | 5° | 10°] 15°) 20°) 25°| 30°) 35° 40°) 45°| 50°) 55°) 60°} 

m. m. | h.m.|hem.}]h.m.| hem. | h.m.| h.m.[h.m.| h.m.| hem. | h. m. ; 


15 | 0-23 | 0-31 | 0-39 | 0-48 | 0-57 | 1-07 | 1-18 | 1-29 | f-42 | 1-56 





17 26| 36) 45| 55|1-06| I-17] 1-29 | 1-42| 1-56} 2-12 : 
19 | 28] 38) 48) 59} 1-10| 1-22] 1-34] 1-48 | 2-03 | 2-19 3 
22 | 10 | 20 30} 40] SI | 1-02| I:14| 1-26] 1-39 | 1-54} 2-09 | 2-26 . 


8 
28 8 | 16 25| 331 42| 52) 1-02) I-12] 1-24] 1-36 | $-49 | 2-04 
9 
9 





20 | 10 | 21 | 0-31 | 0-42] 0-53 | 1-05 | I-17 | 1-30] 8-44 | 1-59 | 2-15 | 2-32 





1:35 | 1-49 | 2-04 | 2:21 | 2-39 
16 | tt | 23 | 34) 46] 59] F-HE| 1-25) 1-39] 1-54 | 2-09 | 2-26 | 2-45 
14] 12 | 24 | 36| 48) 4-01} #14) 1-28) 1-43] 1-58 | 2-15 | 2-32 | 2-51 
12 } 82 | 25 | 37| 50} 4-03} I-17 | 8-32 | 1-47 | 2-03 | 2-19 | 2-37 | 2-57 : 


Like Latitude 
— 
fora) 
-— 
> 
No 
w 
& 
NS 
& 
W 
n 
3 
2 
_~ 
No 








10 1 43 | 26 | 0-39 | 0-52] 1-06 | 1-20 | 1-35 | 1-51} 2-07 | 2-24 | 2-43 | 3-02 


























8 bits st 27 40| 54] 1-08| $-23| 1-38| 1-54] 2-H | 2:29 | 2-48 | 3-08 . 
6 | 14 | 28 | 42] S56) FTI | 1-26 | 1-42 | 1-58] 2-16 | 2-34 | 2-53 | 3-14 : 
4 | 14 | 28 43| 58) 1-13) 1-29 | 1-45 | 2-02] 2-20 | 2-39 | 2-58 | 3-19 7 
i DAEs oh ep 44) 1-00! 3-15 | 1-31 | 1-48 | 2-06 | 2-24 | 2-43 | 3-03 | 3-25 
O } #5 | 30 |0-46| 1-01 | 1-18 | 1-34| 1-51 | 2-09 | 2-28 | 2-48 | 3-09 | 3-30 
— 21 16 | 3! 47 | 1:03 | $-20 | 1-37 | 8-55 | 2-13 | 2-32 | 2-53 | 3-14 | 3-36 
4116 | 32 | 48| 4-05} 14-22 | 1-40! 1-58 | 2-17] 2-37 | 2-57 | 3-19 | 3-41 ; 
6116 | 33 50 | 1-07] 1-25 | 1-43 | 2-OF | 2-21} 2-41 | 3-02 | 3-24 | 3-47 ‘ 
8 | 17 | 34 51 | $09} 1-27 | 1-45 | 2-05 | 2-24] 2-45 | 3-07 | 3-29 | 3-53 ; 
10 | t7 | 35 | 0-53 | HIE | 1-29 | 1-48 | 2-08 | 2-28] 2-49 | 3-11 | 3-34 | 3-58 ; 
12] 18 | 36 | 54| #13] 1-32 | 1-50] 2-16 | 2-32 | 2-54 | 3-16 | 3-40 | 4-04 i 
8 14 180] 37 56 | 1-15) 1-34) 1-54 | 2:15 | 2-36] 2-58 | 3-21 | 3-45 | 4-10 4 
16 | 19 | 38 | 57) b17) 1-37 | 1-57 | 2-18 | 2-40 | 3-03 | 3-26 | 3-51 | 4-16 ; 
2 18] 19 | 39 | 59| #19] 1-39 | 2-00 | 2-22 | 2-44 | 3-07 | 3-31 | 3-56 | 4-22 
ic 20 | 20 | 40 | 1-00| I-21} 1-42 | 2-03 | 2-25 | 2-48] 3-12 | 3-37 | 4:02 | 4-29 





22 | 20 | At | $02 | 1-231 1-44 | 2-06 | 2-29 | 2-53] 3-17 | 3-42 | 4:08 | 4-35 
24 } 21 | 42 | 1-03 | 1-25} 1-47 | 2-10 | 2-33 | 2-574 3-22 | 3-48 | 4-15 | 4-42 
26 | 22 | 43 | 1-05| 1-27] 1-50 | 2-13 | 2:37 | 3-02 | 3-27 | 3-54 | 4:21 | 4°49 
28 | 22 | 44 | 1-07| 1-30] 1-53 | 2-17 | 2-41 | 3-07 | 3-33 | 4-00 | 4-28 | 4-56 
































— 30 | 23 | 46 | f-09| 1-324 1-56 | 2-20 | 2-46 | 3-12 1 339 | 4-06 | 4-35 | 5-04 


- 








AzIMUTH from depressed pole continued 140°} 135° 130°|125°\120° _ 




















When Lat. and Dec. are of the same name, the terms below the black line E 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 




























































































































































































z, z 
cS) LATITUDE 49°. ° Pee ARs: 
[y & | Horizon. 
A v4 
3 AZIMUTH. = 
Q | 63°! 66°| 69°; 72°) 75° 78°; 81°| 84°| 87°| 90°} a JAmp. | Dase. 
h.m. | h.m. |} him. | hm. |] h.m.][h.m.| hm.}| hem}| hom. }| hm h. m 
° ° o 4 id 
+301] 2-06 | 2-15 | 2:26 | 2-37 | 2-49 | 3:02 | 3-15 | 3-29 | 3-44| 4-00] O} 0-00) 0: 0-0 
2812-14 | 2-24 | 2:35 | 2-46 | 2-59] 3-11 | 3:25 | 3-3913:54| 4-10] I] I-31 4:6 
26 | 2-22 | 2-32 | 2-43 | 2-55 | 3-08] 3-21 | 3:35 | 3-49 | 4:04| 4-20] 2] 3-03 9-2 
24) 2-29'| 2-40 | 2-51 | 3-04 | 3-16] 3-30 | 3-44 | 3-58 | 4:13 | 4-29] 3] 4-35) 13-8 
221 2-36 | 2-47 | 2-59 | 3-12 | 3-251 3-38 | 3-52 | 4-07 | 4-221 4381 4] 6-06) 18-5 
201 2-43 | 2-55 | 3-07 | 3-19 | 3-32] 3-46 | 4:00 | 4:15 | 4:31 | 4-461 S| 7-38) 0-23-1 
1812-50 | 3-02 | 3-14 | 3-27 | 3:40] 3-54! 4:08 | 4:23 | 4-391 4-541 61 9-10) 27-7 
1612-56 | 3-08 | 3-21 | 3-34 | 3-47] 4:02 | 4:16 | 4:31 | 4:47| 5-02] 7110-42) 32-5 
1413-03 | 3-15 | 3-28 | 3-41 | 3-55] 4:09 | 4:24 | 4:39 | 4-541 5-10] 8]12-15| 37-2 
1213-09 | 3-21 | 3:34| 3-48 | 4-02 | 4:16 | 4-31 | 4-46 | 5-021 5-17] 9113-48| 42-0 
1013-15 | 3-28 | 3-41 | 3-54 | 4-09 | 4:23 | 4:38 | 4:53 | 5-09 | 5.2511 0115-21 0:46-8| 
813-21 | 3-34 | 3-47 | 4-01 | 4-15] 4:30 | 4:45 | 5-00 | 5-16 | 5-32 117116-55| 51-7 
61 3-27 | 3-40 | 3:53 | 4-08 | 4:22 | 4-37 | 4-52 | 5-08 | 5:23 | 5-39|12118-29| 56-6 
4] 3:32 | 3-46 | 4:00 | 4:14 | 4-29 | 4:44 | 4:59 514 | 5:30 | 5-46 | 13] 19-03) 1-016 
+ 213-38 | 3-52 | 4:06 | 4:20 | 4-351 4:50 | 5-06 | 5-21 | 5-37 | 5-531 14121-38| 06-7 
O01 3-44 | 3-58 | 4:12 | 4:27 | 4-42 | 4-57 | 5-13 | 5:28 | 5-44 | 6-00 | 1 5123-14! 1-11-81] 
— 213-50 | 4:04 | 4:18 | 4:33 | 4-48 | 5°04 | 5-19 | 5-35 | 5-51 | 6-07] 16424-51| 17-0 
413-55 | 4:10 | 4:25 | 4:40 | 4-55) 5:11 | 5-26 | 5-42 | 5-58 | 6-14117]26-28) 22-4 
614-01 | 4-16 | 4:31 | 4-46 | 5-02] 5-17 | 5-33 | 5-49 | 6-05 | 6-21 1 18128-06 74 
8| 4-07 | 4-22 | 4:37 | 4-53 | 5-08] 5-24 | 5-40 | 5-56 | 6-12 | 6-28119129-45| 33-3 
aeeeemnienem | Rad 
101 4:13 | 4:28 | 4°44 | 4-59 | 5-15] 5:31 | 5-47 | 6-03 | 6-19 | 6-35 120) 31-25) 1-39-0 
{214-19 | 4:34 | 4:50 | 5-06 | 5:22} 5-38 | 5-54 | 6-10 | 6-27 | 6-43 | 21 133-07 “4 
14) 4-25 | 4-41 | 4-57 | 5-13 | 5-29] 5-45 | 6-02 | 6-18 | 6-34 | 6-50] 22]34:49| 50-8 
1614-32 | 4-47 | 5-04 | 5-20 | 5-36 | 5-53 | 6-09 | 6-25 | 6-42 | 6-58 | 23136-33| 56-9 
1814-38 | 4:54| 5-10 | 5-27 | 5-441 6-00 | 6-17 | 6:33 | 6-50 | 7-06 | 24138-19| 2-03-2 
20| 4-45 | 5-01 | 5-18 | 5-34 | 5-51 | 6-08 | 6-25 | 6-41 | 6-58 | 7-14|25] 40-06] 2-09-8 
2214-52 | 5-08 | 5-25 | 5-42 | 5-591 6-16 | 6-33 | 6°50 | 7-06 | 7:22 126141-56| 16-5 
2414-59 | 5-16 | 5:33 | 5-50 | 6-07 | 6-25 | 6-42 | 6:58 | 7-15 | 7+31 127143°47| 23-5 
2615-06 | 5:24 | 5:41 | 5-59 | 6-16 | 6°33 | 6-51 | 7-08 | 7-24 | 7-40 1 28145-42 30-8} 
2815-14 | 5-32 | 5:49 | 6-08 | 6-25 | 6:43 | 7-00 | 7-17 | 7-34 | 7-501 29147-39| 38-5 
Aare 
— 3015-22 | 5-40 | 5-58 | 6-17 | 6-35 | 6-53 | 7-10 | 7-28 | 7-44 | 8-00 1301 49-39) 2-46-5 
LIZZ TTT TO8\ 105°102°| 99° | 96° | 93°| 90° 
give App. Time A.M. for Azimuth on polar side of Prime Vertical, 








rey 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 








































































































z 
= LATITUDE 50° 
< 
4 
A AZIMUTH. 
Q 
Q 5° | 10°| [5°| 20°} 25°| 30°| 35°| 40°] 45°) 50°, 55°: 60° 
% m. h.m. | h.m.f[ h.m. | h.m.| h.m.| h.m.}] hem. | hem} hem. | h. m. 
+ 30 8 | 16 | 0-24] 0-32]0-4! | 0-50} 1-00 | 1-10] 1-21 | 1-33) 1-46 | 2-01 
28 i Bi |. i7 26| 35) 44| 54) 1-04| 1-15] 1-27 | 1-40} 1-53 | 2-08 
26} 9 | 18 28| 37] 47) 57| 1-08) 1-20] 1-32} 1-46 | 2-00 | 2-16 
24] 10 | 19 29| 394) 50) 1-01 | 1-12 | 1-24] 1-37) 1-51 | 2-06 | 2-23 
g 22} 10 | 20 31] 41} 52) 1-04) 1-16 | 1-29] 1-42 | 1-57 | 2-12 | 2-29 
bas | 
ze 201 11 | 21 | 0-32| 0-4310-55 | 1-07| 1-20 | 1-33] 1-47 | 2:02 | 2-18 | 2-36 
-] 
» 18 FF BF 34| 45] 58} 1-10| 1-23 | 1-37] 1-52 | 2:07 | 2:24 | 2-42 
rs 16} 12 | 23 | 35| 47) 1-00| 1-13} 1-27| 1-411 1-56 | 2:12 | 2-29 | 2-48 
I4] 12 | 24 37| 4911-03} 1-16 | 1-30 | 1-45} 2-01 | 2-17 | 2:35 | 2-54 
{2 4.931 25 38) 5111-05) 1-19 | 1-33 | 1-49] 2-05 | 2-22 | 2-40 | 2-59 
101 13 | 26 | 0-40 | 0-531 1-07| 1-22] 1-37 | 1-53] 2:09 | 2:27 | 2-45 | 3-05 
81 14 | 27 4l| 5541-09} 1-24| 1-40 | 1-56] 2-13 | 2-31 | 2-50 | 3-10 
6] 14 | 28 42| 5711-12) 1-27} 1-43 | 2-00] 2-18 | 2:36 | 2-55 | 3:16 
41 14 | 29 44| 59} 1-14) 1-30 | 1-46 | 2-04] 2-22 | 2-41 | 3-00 | 3-21 
ei Dates 30 45 | 1-01 | 1-16 | 1-33 | 1-50 | 2-07 | 2:26 | 2:45 | 3-05 | 3-27 
O} 15 | 31 | 0-46] 1-021 1-19 | 1-35 | 1-53 | 2-11 12-30 | 2-50 | 3-10 | 3-32 
— 21 16 | 32 48 | 1-041 1-21 | 1:38 | 1-56 | 2:15 | 2°34 | 2-54 | 3-15 | 3-37 
B46: it 83 49 | 1-06] 1-23 | 1-41 | 1-59 | 2-18] 2-38 | 2-59 | 3-20 | 3-43 
Gitit7 1 33 50| 1-081 1-25 | 1-44 | 2-02 | 2:22 | 2-42 | 3-03 | 3-25 | 3-48 
8. b.47 |. 3% 52| 1-10] 1-28 | 1°46 | 2-06 | 2:26 | 2-46 | 3:08 | 3-30 | 3-54 
101 18 | 35 | 0-53| I-11] 1-30 | 1-49 | 2-09 | 2-291 2-50 | 3-12 | 3-35 | 3-59 
3 121 18 | 36 54| 1+13 | 1-32 | 1-52 | 2-12 | 2-33] 2-55 | 3-17 | 3-41 | 4:05 
& 14) 19 | 37 | 56) 1-15] 1-34| 1-55] 2-16 | 2-37] 2:59 | 3-22 | 3-46 | 4:10 
5 16449") 38 57 | 1-17] 1-37 | 1-58 | 2-19 | 2-41 | 3-03 | 3°27 | 3-51 | 4:16 
& 18} 20 | 39 | 59) 1-19] 1-40 | 2-01 | 2-22 | 2°45 | 3-08 | 3-32 | 3-57 | 4-22 
5 201] 20 | 40 | 1-00} 1-21] 1-42 | 2-04 | 2-26 | 2-49 | 3-13 | 3-37 | 4-02 | 4-28 
22 | 21 | 41 | 1-02 | 1-23] 1-45 | 2-07 | 2-30 | 2-53] 3-17 | 3:42 | 4:08 | 4:35 
241) 21 | 42 | 1-04| 1-25] 1-48 | 2-10 | 2-34] 2-58] 3-22 | 3-48 | 4:14] 4-41 
26 | 22 | 43 | 1-05 | 1-28] 1-50 | 2-14] 2-37 | 3-02 | 3°27 | 3-54 | 421 | 4°48 
28 | 22 | 44 | 1-07| 1-30] 1-53 | 2-17 | 2-42 | 3-07] 3-33 | 4-00 | 4:27 | 4:55 
— 30] 23 | 46 | 1-09| 1-32] 1-56 | 2-21 | 2-46 | 3-12 | 3-38 | 4-06 | 4-34 | 5-03 
AZIMUT au pole deprimé continué 1 40%135°|130°| 1 25°| | 20° 
Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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Ce ee 





PTL TP ap ae 





Pate Ne ee ae ee, eee ve gee 
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sy tel ie 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 



















































































































































































z, z, 
° LATITUDE 50°. oO LA L’Horron 
a = VRAIL. 
Z a 
- AZIMUTH. in, 
ig 3 Diff. 
OQ | 63°| 66°; 69°| 72°| 75°| 78° 81°) 84°) 87°| 90°1A Amp: | ‘Asc. 
h.m.| h.m.| hem. | hm. |hmfhm|hm.| hm | hem} hem] og a ae 
+ 3012-10 | 2-20 | 2:31 | 2-42 | 2:54] 3-07 | 3-20 | 3-34| 3-49 | 4-04] O} 0-00) 0- 0-0 
281 2-18 | 2:29 | 2:40 | 2-51 | 3-03 | 3-16 | 3-30 | 3-44| 3-59) 4-14] I] 1-33 4-8} 
26 | 2:26 | 2-36 | 2-48 | 3-00 | 3-12 | 3-25 | 3-39 | 3-53.| 4-08 | 4-23] 2] 3-07 9-5 
24) 2°33 | 2-44 | 2-55 | 3-08 | 3-20 | 3-34 | 3-47 | 4-02 | 4-17| 4:32] 3] 4:40| 14-3 
221 2-40 | 2-51 | 3:03 | 3-15 | 3-28] 3-42 |3-56|4:10|4:25| 441] 4] 6:14) 19+] 
201 2-47 | 2-58 | 3-10 | 3-23 | 3-36] 3-50 | 4:04 | 4:18 | 4-33 | 4-49] S| 7-48! 0-23-9 
18} 2-53 | 3:05 | 3:17 | 3-30 | 3-43] 3°57 | 4-11 | 4:26 | 4-41 | 4-57] 6] 9-22] 28-8 
16} 2-59 | 3-11 | 3-24 | 3:37 | 3-50] 4:04 | 4:18 | 4-34| 4-491 5-04] 7]10-56| 33-7 
14] 3:05 | 3-18 | 3-30 | 3-44| 3-57] 4:11 | 4-26| 4:41 | 4-56| 5:12] 8112-30} 38-6 
1213-11 | 3-24 | 3-37 | 3:50 | 4-04] 4:18 | 4-33 | 4°48 | 5-03 | 5:19] 9114-05} 43-5 
1013-17 | 3-30 | 3-43 | 3-57 | 4-11 | 4-25 | 4-40 | 4:55 | 5-10 | 5-26 |] Of 15-40| 0-48-5 
81 3-23 | 3-36 | 3-49 | 4-03 | 4:17] 4°32 | 4-47 | 5:02 | 5-17| 5-33 | 1117-16) 53-6 
6 | 3-29 | 3-42 | 3:55 | 4:09 | 4:24] 4:38 | 4-53 | 5:09 | 5-24| 5-40] 12]18-52) 58-8 
413-34 | 3-48 | 4:02 | 4:16 | 4-30] 4-45 | 5-00 | 5:15 | 5-31 | 5-47] 13] 20-29) 1-03-9 
+ 213-40 | 3-54 | 4-08 | 4:22 | 4-37] 4-51 | 5-07 | 5-22 | 5-38 | 5-53] 14]22-07| 09+! 
0} 3-45 | 3:59 | 4:14 | 4:28 | 4:43 | 4-58 | 5-13 | 5-29 | 5-44 | 6-00 | | 5} 23-45) 1-14-5 
— 913-51 | 4:05 | 4:20 | 4:34 | 4-491 5-04] 5:20 | 5-35 | 5-51 | 6-071 16125-24, 19-9 
4|3:57| 411 | 4:26 | 4:40 | 4:56] 5-11 | 5:26 | 5-42 | 5-58 | 6-13 | 17] 27:03) 25-5 
61 4:02 | 4:17 | 4:32 | 4:47 | 5:02] 5-17 | 5-33 | 5-49 | 6-05 | 6-20] 18]28-44| 31-1 
814-08 | 4:23 | 4:38 | 4-53 | 5-08] 5:24 | 5:40 | 5-56 | 6-11 | 6-271 19]30-26| 36-9 
10| 4:14 | 4:29 | 4:44 | 4:59 | 5-15] 5-31 | 5-47 | 6-02 | 6-18 | 6-34 |20] 32-09) 1-42-8 
42 4:20 | 4°35 | 4:50 | 5-06 | 5:221 5-38 | 5-54 | 6:09 | 6-25 | 6-41 1 21|33-53| 48-9 
1414-26 | 4:41 | 4-57 | 5-12 | 5:28] 5-44 | 6-01 | 6-17 | 6-33 | 6-48 | 224}35-39| 55-1 
161 4:32 | 4-47 | 5:03 | 5:19 | 5-351 5-52 | 6-08 | 6-24 | 6-40 | 6-56 | 23 | 37-26| 2-01-6 
18) 4-38 | 4:54 | 5-10 | 5:26 | 5-43 | 5-59 | 6-15 | 6-31 | 6-47 | 7-03 | 24|39-15| 08-2 
2014-44 | 5-01 | 5-17 | 5-33 | 5:50 | 6-06 | 6:23 | 6-39 | 6-55 | 7-11 |25141-06| 2-15-0 
2214-51 | 5°08 | 5-24 | 5-41 | 5-581 6:14 | 6-31 | 6-47 | 7-03 | 7-19 | 26) 43-00 22-24 
24) 4-58 | 5:15 | 5-32 | 5°49 | 6-05 | 6-22 | 6-39 | 6-56 | 7-12 | 7-28] 271 44-56] 29-6 
9615-05 | 5:22 | 5:39 | 5°57 | 6-14] 6°31 | 6-48 | 7:04 | 7-21 | 7-37 | 281 46°55| 37-3 
2815-13 | 5-30| 5-48 | 6:05 | 6:22 | 6-40 | 6:58 | 7-14 | 7-30 | 7-46 129148°57| 45-4 
_ 3015-21 | 5-38 | 5-56 | 6-14 | 6-32 | 6-49 | 7-07 | 7-23 | 7-40 | 7-56 130] 51-04) 2-53-9 
LIZILI4IIT TT 108" 1054102" 99° | 96°) 93°} 90° 
donnent l’heure vraie, matin, pour l’Azimut vers le cdté polaire du Premier Vertical. 








Iol 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











































































































x, 
° LATITUDE 5]°. 
u 
< ; 
Zz 
4 AZIMUTH, 
oO 
a 5° | 10°| 15°| 20°) 25°| 30°| 35°| 40°] 45°) 50°; 55°) 60° 
m. m. h.m. | h.m. jh. m. | h.m.} h.m.| h.m.] h.m.| h.m.} h.m. | h. m. 
+ 30 8 17 | 0:25 | 0-3440-43 | 0-53 | 1-03 | I-13 | 1-25 | 1-37 | I-51 | 2-08 
28 9 18 27| 364 46| 56| 1°07) 1-18} 1-30] 1-43 | 1-57 | 2-13 
26 9 19 29) 381 49!] 59] I-11 | 1-2311-35 | 1-49 | 2-04 | 2-20 
24} 10 | 20 30| 4! 51 | 1-03) 1-15 | 1-27] 1-40) 1-54] 2-10 | 2-26 
3 92 F 10° | .21 32| 43) 54) 1-06! 1-18| 1-31 | 1-45 | 2-00 | 2-16 | 2-33 
2 oo; 1 22 | 0-33 | 0-45} 0-57 | 1-09 | 1-22 | 1-35] 1-50 | 2-05 | 2:21 | 2-39 
e 
“ 8 iil 23 35| 47) 59] 1-12) 1-25] 1-39] 1-54] 2-10 | 2:27 | 2-45 
~™ 16 | 12 | 24 36) 4911-02) I-15 | 1-29 | 1-43] 1-59 | 2-15 | 2-32 | 2-5] 
4 14°4-92" | 25 38| S514 1-04) 1-18 | 1-32 | 1-47] 2-03 | 2-20 | 2-37 | 2-56 
12 | 13 | 26 39| 5211-06} 1-20] 1-35) I-51} 2-07 | 2-24 | 2-43 | 3-02 
10 | 13 | 27 | 0-40 | 0-54] 1-09 | 1-23 | 1-39 | 1-55] 2-11 | 2:29 | 2-48 | 3-07 
8 | 14 | 28 42) 56) I-11 | 1-26) 1-42 | 1-58] 2-15 | 2-33 | 2-53 | 3-13 
6 | 14 | 29 43} 58) 1-13} 1-29] 1-45 | 2-02] 2-19 | 2-38 | 2-57 | 3-18 
4445. | 29 44) 1-00} 1-15 | 1-31 | 1-48 | 2:05 | 2-23 | 2-42 | 3-02 | 3-23 
+ Oo gs:47 80 46 | 1-01 | 1-17 | 1-34| 1-51 | 2-09 | 2-27 | 2-47 | 3-07 | 3-28 
O} 16 | 31 | 0-47} 1-0311-20 | 1-37| 1-54] 2-12] 2-31 | 2-51 | 3-12 | 3-34 
Sh Dai 482 48 | 1-05) 1-22 | 1-39 | 1-57 | 2-16 | 2-35 | 2-56 | 3-17 | 3-39 
4 1 16.) 33 50 | 1-07} 1:24 | 1-42 | 2-00 | 2-20] 2-39 | 3-00 | 3-22 | 3-44 
6 117 | 34 51 | 1-08) 1-26 | 1-45 | 2-04 | 2-23 | 2-43 | 3-04 | 3-26 | 3-49 
819754). 35 52| 1-10} 1-29 | 1-47 | 2:07 | 2:27] 2-47 | 3-09 | 3-31 | 3-55 
10 | 18 | 36 | 0-54) 1-124 1-31 | 1-50 | 2-10 | 2-30 | 2-52 | 3-13 | 3+36 | 4-00 
12 | 18 | 37 55 | 1-14] 1-33 | 1-53 | 2:13 | 2-34] 2-56 | 3-18 | 3-41 | 4-05 
Bf 6414924 “87 56 | 1-16} 1-35 | 1-56 | 2°16 | 2-38] 3-00 | 3-23 | 3-46 | 4-11 
3s 1/6 1 19 | 38 58 | 1-184 1-38 | 1-58 | 2:20 | 2-42 | 3-04 | 3-28 | 3-52 | 4-17 
" 18 | 20 | 39 59 | 1-201 1-40 | 2-01 | 2:23 | 2-46 | 3-09 | 3-32 | 3-57 | 4-22 
ws 
S 20 | 20 | 40 | 1-01 | 1-22] 1-43 | 2-04 | 2:27 | 2-50] 3-13 | 3-37 | 4:03 | 4-28 
224 21 | 4I | 1-02| 1-244 1-45 | 2-07 | 2:30 | 2-54] 3-18 | 3-43 | 4-08 | 4-34 
24 1 21 | 42 | 1-04] 1-26] 1-48 | 2-11 | 2-34 | 2-58 | 3-23 | 3-48 | 4-14] 4-41 
26 | 22 | 44 | 1-06] 1-284 1-51 | 2:14 | 2-38 | 3-02] 3-28 | 3-53 | 4-20 | 4-47 
28 | 22 | 45 | 1-07) 1-30) 1-53 | 2-17 | 2:42 | 3-07 | 3-33 | 3-59 | 4:27 | 4:54 
— 30] 23 | 46 | 1-09 | 1-32] 1-56 | 2-21 | 2-46 | 3-121 3-38 | 4-05 | 4-33 | 5-00 
AZIMUTH from depressed pole continued 140° 1 35° 1 30°|125°| 120° 








When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 
















































































































































































PA z, 
= LATITUDE 51°. B Shs iced 
> < Horizon. 
as) q 
5 AZIMUTH. 0 
A | 63° 66°) 69°) 72°| 75°] 78°! 81°) 84°| 87°| 90°1Q fAmp. | Dase- 
E hm.|hm|hm)}hmfi/hmjphm}| hm | hm | hm} hm Bey Ay h m. 
+30] 2-15 | 2-25 | 2-36 | 2-47 | 2-59] 3-12 | 3-25 | 3-39 | 3-54| 4-09] OF 0-00) 0: 0-0 
281 2-23 | 2°33 | 2-44 | 2:56 | 3-08] 3:21 | 3-34| 3-49| 4-031 4-18] 1] 1:35| 4:9 
26 | 2-30 | 2-41 | 2-52 | 3-04 | 3-16] 3-29 | 3-43 | 3-58 | 4-12 | 4-27] 2] 3-11 9-9 
2Q4| 2:37 | 2:48 | 2-59 | 3:12 | 3-24] 3-37 | 3-51 | 4-06 | 4-21 | 4-35] 3] 4:46] 14:8 
221 2-43 | 2:55 | 3-07 | 3-19 | 3-32] 3-45 | 3-59 | 4-14] 4-29 | 4-44) 4] 6-22) 19-8 
201 2-50 | 3:01 | 3-14 | 3:26 | 3-39] 3-53 | 4-07 | 4-22 | 4:36 | 4-51] 5] 7°58 0-248} 
1 8j 2-56 | 3-08 | 3-20 | 3-33 | 3-46] 4:00 | 4:14] 4:29 | 4-44] 4-59] 6} 9°34 29-4 
16} 3-02 | 3:14 | 3-27 | 3-40 | 3-531 4:07 | 4:21 | 4-37| 451 15-06] ZI 11-10) 34-9 
1 4| 3:08 | 3-20 | 3-33 | 3-46 | 4:00] 4:14 | 4-28 | 4-44 | 4-58 | 5-13] 8|12-47| 40-0 
[213-14 | 3-26 | 3-39 | 3-53 | 4-06] 4:21 | 4:35 | 4-50 | 5-05 | 5-20] 9] 14:24) 45:1 
1013-20 | 3-32 | 3-45 | 3-59 | 4-13 | 4-27 | 4-42 | 4-57 | 5-12 | 5-271 101 16-01) 0-50-3 
81 3-25 | 3-38 | 3-51 | 4:05 | 4-19] 4:34 | 4:48 | 5-041 5-19 | 5-34) 11] 17°39| 55-6 
61 3-31 | 3-441 3-57) 4:11 | 4:25] 4-40 | 4-55 | 5-10 | 5-25 | 5-41 | 12) 19-17) 100-9 
4] 3-36 | 3-49 | 4:03 | 4-17 | 4-32 | 4-46 | 5-01 | 5-17 | 5-32 | 5-47] 13]20-57| 06-3 
+ 213-42 | 3-55 | 4:09 | 4-23 | 4-38] 4:53 | 5-08 | 5-23 | 5-38 | 5-541 14122°36| 11-7 
O| 3-47 | 4:01 | 4:15 | 4:29 | 4:4414:59 | 5-14 | 5-30 | 5-45 | 6-00 | 15] 24-17) 1-17°3 
— 213-52! 4:06 | 4:21 | 4:35 | 4:50} 5-05 | 5-20 | 5-36 | 5-51 | 6-06116]25°59| 23-0 
413-58 | 4:12 | 4:26 | 4-41 | 4-56] 5-11 | 5-27 | 5-43. | 5-58 | 6-13117]27-41| 28-7 
614-03 | 4:18 | 4°32 | 4-47 | 5:02 1 5-18 | 5-33 | 5-49 | 6-04 | 6-19] 18129°25| 34-6 
8] 4-09 | 4-23 | 4:38 | 4:53 | 5-09] 5-24 | 5-40 | 5-56 | 6-11 | 6-26] 19]31-09| 40-7 
101 4-14 | 4-29 | 4-44 | 5-00 | 5:15] 5-30 | 5-46 | 6-02 | 6-18 | 6-33 |20132-55| 1-46-8] 
[214-20 | 4-35 | 4:50 | 5:06 | 5:21 1 5-37 | 5-53 | 6-09 | 6:24 | 6-40121134:43| 53-2 
14] 4-26 | 4-41 | 4-57 | 5-12 | 5-28] 5-44 | 6:00 | 6:16 | 6-31 | 6-47] 22]36-32| 59-7 
161 4:32 | 4:47 | 5-03 | 5:19 | 5-351 5-51 | 6-07 | 6-23 | 6-38 | 6-54] 23|38-23| 2-06-5 
1814-38 | 4-54| 5-09 | 5:25 | 5-4215-58| 6-14 | 6-30 | 6-46 | 7-01 |24140:16| 13-4 
201 4-44| 5-00 | 5-16 | 5:32 | 5-49 | 6-05 | 6-21-| 6-38 | 6-53 | 7-09 12.5142:11| 2-20-6 
221 4:51 | 5-07 | 5-23 | 5:40 | 5-56] 6-12 | 6:29 | 6-45 | 7-01 | 7-16] 26]44:09| 28-1 
24) 4:57 | 5:14 | 530 | 5*47 | 6:04] 6-20 | 6-37 | 6-54 | 7-09 | 7-25]27146-10| 36-0 
2615-04 | 5:21 | 5:38 | 5-55 | 6:12] 6-28 | 6:45 | 7-02 | 7-18 | 7-33128148:15| 44-2 
2815-11 | 5:29 | 5-46 | 6:03 | 6-20] 6:37 | 6-54| 7-11 | 7-27 | 7-421 29|50°23| 52-8} 
— 3015-19 | 5-36 | 5-54 | 6-12 | 6-29 | 6-46 | 7-03 | 7-20 | 7-36 | 7-51 | 30) 52-37] 3-01-9 
LIZA T\108°\ 1059102" 99° | 96° | 93°} 90° 














give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 












































































































































e 
° LATITUDE 52°. 
~ 
a 
A "AZIMUTH. 
io] 
Q 5°} 10°; 15°| 20°} 25°| 30°; 35°| 40°] 45°) 50°| 55°| 60° 
4 m. m. h.m. | h.m.][h.m. | h.m.| hm. | h.m.[h.m.!| h.m. | hm. hime 
+ 30 9°! 17 | 0-26} 0-3540-45 | 0-55) 1-05 | 1-16] 1-28 | 1-41 | 1-55 | 2-10 
28 9 19 28| 38} 48| 458] 1-09) 1-21] 1-33 | 1-47 | 2-0] | 2-17 
26 | 10 | 20 30| 40} 50) 1-02| 1-13 | 1-25] 1-38 | 1-52| 2-07 | 2-23 
O40" 10° | 5 21 31 | 42] 53} 1-05) 1-17) 1-30] 1°43 | 1-58 | 2-13 | 2-30 
3 22 | HI | 22 | 33) 44] 56} 1-08} 1-20} 1-34] 1-48 | 2-03 | 2-19 | 2-36 
bs] 
Zz 20 | II | 23 | 0-34] 0-4610-58| 1-11 | 1-24} 1-38] 1-52 | 2:08 | 2-24 | 2-42 
3 
18 | 12 | 24 | 36) 4g] sor} 1-14) 1-27 | 1-42] 1-57 | 2-13 | 2-30 | 2-48 
r? 16 | 12 | 25 37| 5011-03] 1-17| 1-31 | 1-464 2-01 | 2-18 | 2-35 | 2-53 
la |: 23 38| 5211-05) 1-19 | 1°34 | 1-49] 2-05 | 2-22 | 2-40 | 2-59 
124° 33" 15 36 40| 54} 1-08| 1:22) 1-37 | 1:53 12-09 | 2-27 | 2-45 | 3-04 
10 | 14 | 27 10-41 | 0-551 1-10] 1-25 | 1-40 | 1-56] 2-13 | 2:31 | 2-50 | 3-10 
8 | 14 |. 28 42| 5741-12 | 1:27| 1-43 | 2-00] 2-17 | 2-36 | 2-55 | 3-15 
6 | 14 | 29 44|) 5911-14] 1-30 | 1-46 | 2°04] 2-21 | 2-40 | 2-59 | 3-20 
4115 | 30 45 | 1-01 | 1-16 | 1-33 | 1-50 | 2:07] 2-25 | 2-44 | 3-04 | 3-25 
+ 2915 4:31 46 | 1-021 1-19 | 1-35 | 1-53 | 2:10] 2-29 | 2-49 | 3-09 | 3-30 
OO} 16 | 32 |0-48| 1-04} 1-21 | 1-38} 1-56 | 2:14] 2-33 | 2-53 | 3-14 | 3-35 
— 2946 1.33 49 | 1-06 | 1-23 | 1:40 | 1-59 | 2°17 | 2-37 | 2-57 | 3-18 | 3-40 
4117 | 33 50 | 1-071 1-25 | 1-43 | 2-02 | 2-21] 2-4] | 3-01 | 3:23 | 3-45 
6a 47 1.34 52| 1-09] 1-27 | 1-46 | 2-05 | 2:24] 2-45 | 3-06 | 3-28 | 3-50 
8118 | 35 53 | 1-114 1-29 | 1-48 | 2-08 | 2-28} 2-49 | 3-10 | 3-32 | 3-55 
10 | 18 | 36 | 0-54) $-13]1-32| 1-51 | 2-11 | 2-31] 2-53 | 3-14 | 3-37 | 4-01 
S 12 | 18 | 37 561 1°1541-34| 1-54 | 2°14 | 2-351 2-57 | 3-19 | 3-42 | 4:06 
& 14 1 19 | 38 57 | 1-16} 1-36 | 1-56 | 2-17 | 2-391 3-01 | 3-23 | 3-47| 4:11 
8 16 1 19 | 39 5811-184 1-38 | 1-59 | 2-20 | 2-421 3-05 | 3-28 | 3-52 | 4:17 
» 18 | 20 | 40 | 1-00] 1-20] 1-41 | 2-02} 2-24 | 2-46 | 3-09 | 3-33 | 3-57 | 4-22 
font 
iS 20 | 20 | 4I | 1-01 | 1-22] 1-43 | 2-05 | 2-27 | 2-50} 3-14 | 3-38 | 4-03 | 4-28 
22 | 21 | 42 | 1-03) 1-24] 1-46 | 2-08 | 2-31 | 2-5413-18 | 3°43 | 4-08 | 4:34 
24 1 21 | 43 | 1-04) 1-261 1-48 | 2-11 | 2-34 | 2-581 3-23 | 3-48 | 4-14 | 4-40 
26 | 22 | 44 | 1-06} 1-28) 1-51 | 2:14 | 2-38 | 3-02 | 3-28 | 3-53 | 4:20 | 4-47 
28 | 22 | 45 | 1-07) 1-30] 1-54 | 2:17 | 2-42 | 3-07 | 3-33 | 3-59 | 4-26 | 4-53 
— 30 | 23 | 46 | 1-09| 1:33] 1-57 | 2-21 | 2-46 | 3-12] 3-38 | 4:05 | 4:32 | 5-00 
AZIMUT au pole deprimé continué 140°%135°\130°| 1 25°\ 120° 








Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 













































































































































































A z 
3 LATITUDE 52° 2 | A L’Horrzon 
2 VRAI. 
Z Zz 
4 AZIMUTH. ~~ 
3 . 9 ade Diff. 
Q | 63°| 66°| 69°| 72°| 75°| 78°| 81°| 84°| 87°| 90°14 P| Asc. 
pe h. m. | h.m. | h.m.| h.m. | h.m.}] h.m. | h.m.| h.m.| h.m.! bh. m. hm 
° ° o Uf . x 
+ 30] 2-19 | 2:30 | 2-40 | 2-52 | 3-04] 3-16 | 3-30 | 3-43 | 3-58 | 4-13] O] 0-00) 0- 0-0 
281 2-27 | 2:37 | 2-48 | 3:00 | 3-12] 3-25 | 3-38 | 3-52| 4-07| 4-22] J] 1-37) Sl 
26 | 2:34 | 2-45 | 2:56 | 3-08 | 3:20 | 3-33 | 3-47 | 4-01 | 4-15 | 4:30} 2) 3-15| 10-2 
24) 2-41 | 2-52 | 3:03 | 3-15 | 3-28] 3-41 | 3-55 | 4:09 | 4-241 4:39] 3] 4:53} 15-4 
221 2-47 | 2-58 | 3-10 | 3-22 | 3-351 3-49 | 4:02 | 4:17 | 4-31 | 4-461 4] 6-30| 20-5 
201 2-53 | 3:05 | 3°17 | 3-29 | 3-42} 3-56 | 4:10 | 4:24 | 4-39 | 4-541 5 | 8-08) 0:25-7 
1812-59 | 3-11 | 3-23 | 3-36 | 3-491 4-03 | 4-17 | 4:31 | 4-46] 5-01] 64 9-47| 30-9 
1613-05 | 3-17 | 3-30 | 3-43 | 3-56] 4:10 | 4-24 | 4-38 | 4-531 5-08] 7111-25) 36-2 
14) 3-11 | 3-23 | 3-36 | 3-49 | 4-021 4-16 | 4:31 | 4-45 | 5-00| 5:15] 8413-04) 41-5 
1213-16 | 3-29 | 3-42 | 3-55 | 4-09 | 4:23 | 4:37 | 4-521 5-07| 5-22] 9114-43 46-8) 
1013-22 | 3-35 | 3-48 | 4-01 | 4:15 | 4-29 | 4-43 | 4-58 | 5-13 | 5-28 11 0} 16-23) 0-52-2 
813-27 | 3-40 | 3-53 | 4:07 | 4-21 | 4:35 | 4-50 | 5-05 | 5-201 5-35} 11118-03| 57-6 
6 | 3°33 | 3°46 | 3°59 | 4-13 | 4:27] 4:41 | 4-56 | 5-11 | 5-26 | 5-41] 121 19-44) 103-1 
4} 3-38 | 3-51 | 4:05 | 4:19 | 4-33 | 4-48 | 5-02 | 5:17 | 5.32 | 5-47] 13 121-26 08-s] 
4+ 213-43 | 3-57 | 4:10 | 4:25 | 4:39 | 4-54 | 5-08 | 5-23 | 5-39 | 5-541 14123-08| 14-4 
013-48 | 4:02 | 4:16 | 4:30 | 4-45] 5-00 | 5-15 | 5-30 | 5-45 | 6-00 |] 5}24-52) 1-20-2 
— 213-54 | 4-08 | 4-22 | 4:36 | 4-51 | 5-06 | 5-21 | 5:36 | 5-51 | 6-061 16126-36| 26-1 
4\ 3°59 | 4:13 | 4:27 | 4-42 | 4-57 | 5°12 | 5-27 | 5-42 | 5-57 | 6-131 17]28-21| 32-1 
614-04 | 4:19 | 4-33 | 4-48 | 5-03 | 5-18 | 5-33 | 5-48 | 6-04! 6-19] 18130-08| 38-3 
814-10 | 4:24 | 4:39 | 4-54] 5-09] 5-24 | 5-39 | 5-551 6:10| 6:25] 19131°56| 44:6 
101 4:15 | 4:30 | 4-45 | 5-00 | 5-151 5-30 | 5-46 | 6-01 | 6-16 | 6-32 |20133-45| I-51°1 
[214-21 | 4:35 | 4-50 | 5-06 | 5-21 | 5-37 | 5-52 | 6-08 | 6-23 | 6:38] 21135°36| 57-7 
14] 4-26 | 4-41 | 4-56 | 5-12 | 5-271 5-43 | 5:59 | 6-14 | 6-30 | 6-45 | 22137-29| 2-046 
16 | 4:32 | 4-47 | 5-03 | 5-18 | 5-34] 5-50 | 6-05 | 6-21 | 6-36 | 6-52] 23}39-24| 11-6 
181 4:38 | 4:53 | 5-09 | 5-25 | 5-411 5-56 | 6-12 | 6:28 | 6-43 | 6-591 24141-21| 19-0 
201 4-44 | 4-59 | 5-15 | 5-31 | 5-47 | 6-03 | 6-19 | 6-35 | 6-51 | 7-06 125143-21| 2:26-6 
221 4:50 | 5:06 | 5:22 | 5-38| 5-54] 6-11 | 6-27 | 6-43 | 6:58 | 7-14} 2614524) 34-5 
2414-56 | 5:13 | 5-29 | 5:45 | 6-02 | 6-18 | 6:34 | 6-50 | 7-06 | 7-21 127|47°31| 42-8 
2615-03 | 5-20 | 5-36 | 5:53 | 6-09 | 6-26 | 6-42 | 6-58 | 7-141 7-30128149-41| 51-5 
2815-10 | 5:27 | 5:44 | 6-01 | 6-18 | 6-34 | 6-51 | 7-07 | 7-23 | 7-38 | 29150-57| 3-00-8 
~ 3015-17 | 5-35 | 5-52 | 6-09 | 6-26 | 6-43 | 7-00 | 7-16 | 7-32 | 7-47 | 30] 54-18) 3-10-6 
LIZILIT4 TTI 108 1055102" 99°| 96°| 93°| 90° 








donnent l’heure vraie, matin, pour l’ Azimut vers le cdté polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 























































































































e 
S LATITUDE 53°, 
o 
Z, . 
= AZIMUTH. 
w 
Q 5° | 10°| 15°| 20°] 25°| 30°| 35°; 40°; 45°) 50°) 55°| 60° 
ce: f 
; m. m |hm/hm.}hm.|hm.|hm|hmfthm/hm!ham. mf 
+ 30 9 | 18 | 0-27 | 0:37] 0-47 | 0-57) 1-09 | 1-19] 1-31 | 1-45} 1-59 | 2-14 
28 | 10 | 19 29} 39] 50| 1-00) 1-13} 1-2441-36 | 1-50 | 2-05 | 2-21 
~ 
26 | 10 | 20 31| 4l} 52) 1-04) 1-16) 1-284 1-41 | 1-56! 2-1] | 2-27 
2445.11. |\ 24 32). 43] 55) 1-07) 1-19 | 1-32] 1-46! 2-01 | 2-17 | 2-33 
3 22] 11 | 22 | 34] 45] 57| 1-10] 1-23] 1-36] 1-51 | 2-06 | 2-22 | 2-39 
™~o 
3 20 | 12 | 23 | 0-35 | 0-474 1-00 | 1-13 | 1-26 | 1-40 11-55 | 2:11 | 2:27 | 245 
fav] 
i 18 | 12 | 24 37| 49] 1-02) 1-15 | 1-30 | #-4411-59 | 2-15 | 2-33 | 2-51 
a 16 | 13 | 25 38| 51] 1-04| 1-18 | 1-33 | 1-48] 2-03 | 2-20 | 2-38 | 2-56 
14 | 13 | 26 39| 5311-07| 1-21 | 1-36 | 1-51 | 2-07 | 2-25 | 2-43 | 3-02 
[2343 | 27 4l| 5511-09 | 1-24| 1-39 | 1-55] 2-11 | 2-29 | 2-47 | 3-07 
10 | 14 | 28 |0-42| 0-56} 1-11 | 1-26 | 1-42 | 1:58] 2-15 | 2-33 | 2-52 | 3-12 
8 | 14 | 29 43| 5811-13) 1-29 | 1-45 | 2-02] 2-19 | 2-38 | 2-57 | 3-17 
6 | 15 | 30 45| 1-00] 1-15 | 1-31 | 1-48 | 2-05 | 2-23 | 2-42 | 3-01 | 3-22 
41 15 | 30 46} 1-01] 1-17| 1-34 | 1-51 | 2-09 | 2-27 | 2-46 | 3-06 | 3-27 
He Date 43 47 | 1-03 | 1-20 | 1-36 | 1-54 | 2:12] 2-31 | 2-50 | 3-10 | 3-32 
O} 16 | 32 | 0-48| 1-05] 1-22) 1-39 | 1:57 | 2-151 2-34) 2-54 | 3-15 | 3-37 
— 24 161} 33 5011-07} 1-24 | 1-42 | 2:00 | 2-19 | 2-38 | 2-58 | 3-20 | 3-41 
4117 | 34 51 | 1:08] 1-26 | 1-44 | 2:03 | 2-22] 2-42 | 3-03 | 3-24 | 3-46 
6 117 | 35 52| 1-101 1-28 | 1-47 | 2:06 | 2-25] 2-46 | 3-07 | 3-29 | 3-51 
8 | 18 | 35 53| 1-12] 1-30 | 1-49 | 2-09 | 2-29] 2-50 | 3-11 | 3-33 | 3-56 
10 | 18 | 36 | 0-55) 1-13] 1-32 | 1-52 | 2:12 | 2-32] 2-53 | 3-15 | 3-38 | 4-01 
3 12 +19 | 37 56) 1-15) 1-35 | 1-54 | 2-15 | 2:36] 2-57 | 3-20 | 3-43 | 4:06 
Fe 14] 19 | 38 57 | 1-17] 1-37 | 1-57 | 2-18 | 2:39 | 3-01 | 3-24 | 3-47 | 4°12 
G 16 1 19 | 39 59 | 1-19] 1-39 | 2-00 | 2-21 | 2:43 | 3-05 |.3-29 | 3-52 | 4:17 
» !8 | 20 | 40 | 1-00} 1-21] 1-41 | 2-03 | 2-24 | 2-47 | 3-10 |. 3-33 | 3-57 | 4:22 
4 
8 20 | 20 | 4I | 1-01 | 1-22] 1-44 | 2-05 | 2-28 | 2-501 3-14 | 3-38 | 4-03 | 4:28 
22 | 21 | 42 | 1-03 | 1-24] 1-46 | 2-08 | 2-31 | 2-541 3-18 | 3-43 | 4:08 | 4-34 
24 1 21 | 43 | 1-04| 1-26] 1-49 | 2-11 | 2-35 | 2-58] 3-23 | 3-48 | 4:13 | 4-40 
26 | 22 | 44 | 1-06] 1-28] 1-51 | 2-14] 2-38 | 3-03 | 3-28 | 3-53 | 4-19 | 4-46 
28 | 22 | 45 | 1-08| 1-31 | 1-54| 2-18 | 2-41 | 3-07 | 3-32 | 3-58 | 4:25 | 4-52 
— 30 | 23 | 46 | 1-09| 1-33] 1-57 | 2-21 | 2-45 | 3-11 13-38 | 4:04 | 4:31 | 4-59 
AZIMUTH from depressed pole continued || 45°\140°|1 35° 130°|1 25°|1 20° 
When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 







































































































































































Z, e Zz, 
° LATITUDE 53°. SO] Arrrve 
> a Horizon. 
Zz 4 
5 AZIMUTH. < 
g 2 
Q | 63°| 66°) 69°; 72°| 75°] 78°| 81°) 84°| 87°| 90°10 Amp. | Dasc. 
ee. h.m. | bh. m.| h.m.| h.m.| hem. ][ h.m.| hem. | hem. | h.m.| h.m. oe h. m. 
-30| 2-24 | 2:34 | 2:45 | 2-56 | 3:08] 3:21 | 3-34| 3-48 | 4:02 | 4:17] OQ} 0-00) 0- 0-0 
28) 2:31 | 2-42 | 2:53 | 3:04 | 3-17 | 3-29 | 3-43 | 3-56| 4:11 | 4-26] 1] 1-40 53 
26 | 2-38 | 2-49 | 3:00 | 3-12 | 3-24] 3-37 | 3-51 | 4-05 | 4:19| 4-34] 2} 3-19) 10-6 
24| 2-44 | 2-55 | 3-07 | 3-19 | 3-32] 3-45 | 3-58 | 4:12 | 4:27| 4-42] 3] 4:59} 16-0 
291 2-50 | 3:02 | 3-14| 3:26 | 3-39 | 3-52 | 4:06 | 4:20 | 4:34 | 4-49] 4] 6-39} 21-3) 
201 2-56 | 3:08 | 3:20 | 3-33 | 3-46] 3°59 | 4:13 | 4:27 | 4-41 | 4-561 5} 8-20] 0-26-7 
18} 3-02 | 3:14 | 3-26 | 3-39 | 3-52] 4:06 | 4:20 | 4:34| 4-48 | 5-03] 6110-00] 32-1 
1613-08 | 3-20 | 3-32 | 3-45 | 3-59] 4:12 | 4:26] 4:41 | 4-55| 5-10) 7 II-4I| 37:5 
1413-13 | 3:26 | 3-38 | 3-51 | 4:05] 4:19 | 4-33 | 4-47 | 5-02 | 5-17] g] 13-22) 43-0 
1213-19 | 3-31 | 3-43 | 3-57 | 4-11 | 4:25 | 4:39 | 4:53 | 5-08 | 5-23] 915-04) 48-5 
1013-24 | 3-37 | 3:50 | 4:03 | 4:17] 4:31 | 4:45 | 5-00 | 5-15 | 5-29 110] 16-46] 0-54:1 
813-29 | 3-42 | 3-55 | 4:09 | 4-231 4-37] 4:51 | 5-06 | 5-21 | 5-361 117 ]18-29| 59-8] 
613-35 | 3-48 |°4:01 | 4:15 | 4:29 | 4-43 | 4-57 | 5-12 | 5-27 | 5-42 | 121 20-13) 1-05-5 
41 3-40 | 3:53 | 4:06 | 4-20 | 4-34] 4-49 | 5-03 | 5-18 | 5:33 | 5-481 13]21-57| 11-4 
+ 213-451 3-58 | 4:12 | 4:26 | 4-40] 4:55 | 5-09 | 5-24 | 5-39 | 5-541 14123-42| 17-3 
0} 3-50 | 4-03 | 4°17 | 4:31 | 4-461 5-00 | 5-15 | 5-30 | 5:45 | 6-00 |] 5125-28] 1-23-3 
— 213-55 | 4:09 | 4-23 | 4:37 | 4-521 5:06 | 5-21 | 5:36 | 5-51 | 6-06116127°16| 29-5 
414-00 | 4:14 | 4:28 | 4-43 | 4-57] 5-12 | 5:27 | 5-42 | 5°57 | 6-12117129:04| 35-7 
614-05 | 4:19 | 4:34| 4:48 | 5-03] 5:18 | 5-33 | 5-48 | 6-03 | 6-18118]30°54| 42-2 
814-10 | 4:25 | 4:39 | 4:54| 5-091 5-24 | 5:39 | 5-54 | 6:09 | 6-241 19132°45| 48-8 
1014-16 | 4:30 | 4:45 | 5:00 | 5-151 5-30! 5-45 | 6-00 | 6:15 | 6-31 |20)34-38) 1-55-5 
1214-21 | 4-36 | 4:51 | 5-06 | 5-211 5-36 | 5-51 | 6-07 | 6-22 | 6-371 21 136-33) 2-02-5 
1414-26 | 4:41 | 4-56 | 5:12 | 5:27| 5-42 | 5-58 | 6-13 | 6:28 | 6-43 122138-30| 09-7 
1614-32 | 4-47 | 5-02 | 5:18 | 5°33 | 5-49 | 6-04 | 6-19 | 6-35 | 6-50123140:29| 17:1 
181 4-37 | 4:53 | 5-08 | 5:24 | 5:40] 5:55 | 6-11 | 6-26 | 6-42 | 6:57] 24142-31| 24-9 
201 4-43 | 4°59 | 5-15 | 5°30 | 5-46 | 6°02 | 6:18 | 6-33 | 6-49 | 7-04 1251 44-36] 232-9 
221 4-49 | 5:05| 5-21 | 5-37 | 5-53] 6-09 | 6:25 | 6-40 | 6-56 | 7-11 126|46:45| 41-3 
241 4-56 | 5*12| 5:28 | 5:44 | 6:00] 6-16 | 6°32 | 6-48 | 7:03 | 7-18} 27|48-58| 50: 
2615-02 | 5-18 | 5-351 5:51 | 6:07 | 6:24 | 6:40 | 6-551 7-11 | 7:26) 28|51-16| 59- 
2815-09 | 5-25 | 5:42 | 5-59 | 6-15 | 6°32 | 6-48 | 7-04 | 7-19 | 7-34 | 291 53-29] 3-09- 
— 3015-16 | 5-33 | 5-50 | 6:07 | 6:23 | &40| 6:56 | 7-12 | 7-28 | 7-43 130) 56-15) 3-20-0 
LIZ) TAIT T1089 1059102" 99°) 96° | 93°| 90° 








give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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St in Pi pate 2 lacie ae 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














































































































z 
= LATITUDE 54°. j 
< 3 
Z . 
= AZIMUTH. : 
y ° ° ° [- ° '° ° 3 
aa) 5° | 10°| 15°| 20°] 25°| 30°) 35°| 40°] 45° 50°| 55°| 60 : 
: m. m. | hm.| hem. jh.m.| h.m.| h.m.|h.m.[h.m.| h.m.} hm. | bh. m. | 
+ 30 9 | 19 | 0:29 | 0-381 0:49 | 0-59 | 1-10 | 1-221 1-35 | 1-48 | 2-03 | 2-18 ; 
a 
28 | 10 | 20 30| 41] 51} 1-03 | 1-14) 1-26} 1-40 | 1-54 | 2-09 | 2-25 
26 | 10 | 21 | 32) 43] 54] 1-06] 1-18} 1-31] 1-44 | 1-59 | 2:14] 2-31 
24] 11 | 22 | 33| 45] 56) 1-09} 1-21 | 1-35] 1-49 | 2-04 | 2-20 | 2-37 E 
g 22] /! | 23 | 35) 47] 59/ 1-12) 1-25 | 1-39 | 1-53 | 2-09 | 2-25 | 2-43 : 
= 4 
= 20 | 12 | 24 | 0-36} 0-48] 1-01 | 1-14} 1-28 | 1-42] 1-58 | 2-14 | 2-30 | 2-48 4 
e 4 
18 | 12] 25 | 37! 50) 1-04] 1-17] 1-31 | 1-46] 2-02 | 2-18 | 2-35 | 2-54 ; 
i 16 4: 38.4 26 39| 5211-06) 1:20} 1-34} 1-50] 2-06 | 2-23 | 2-40 | 2-59 { 
14 | 13 | 27 40| 5411-08} 1:23 | 1-38 | 1-53} 2-10 | 2:27 | 2-45 | 3-04 j 
12°14 11.27 4Il| 5641-10} 1-25| 1-41 | 1-57] 2-13 | 2°31 | 2-50 | 3-09 4 
10 | 14 | 28 | 0-43 | 0-57] 1-12 | 1-28 | 1-44] 2-00] 2-17 | 2:35 | 2-54] 3-14 5 
8 | 15 | 29 44| 59] 1-14} 1-30} 1-47 | 2-03} 2-21 | 2:40 | 2-59 | 3-19 
6 | 15 | 30 45 | 1-01} 1-16 | 1°33 | 1-49 | 2-07] 2-25 | 2-44 | 3-03 | 3:24 i 
4115 | 3! 46 | 1-02] 1-19 | 1-35 | 1-52 | 2-10] 2-29 | 2:48 | 3-08 | 3-28 a 
+ 2] 16 | 32 | 48) 1-04] 1-21 | 1-38 | 1-55 | 2:13 | 2-32 | 2:52 | 3-12 | 3-33 \ 
O | 16 | 32 | 0-49} 1-06] 1-23 | 1-40 | 1-58 | 2-17] 2-36 | 2-56 | 3-16 | 3-38 
— 21 17 | 33 50 | 1-07} 1-25 | 1-43. | 2-01 | 2-20] 2-40 | 3-00 | 3-21 | 3-43 
4117 | 34 51 | 1-091 1-27 | 1-45 | 2-04 | 2-23 | 2-43 | 3-04 | 3-25 | 3-47 
6 117 | 35 53| 1-11] 1-29 | 1-48 | 2-07 | 2-27} 2-47 | 3-08 | 3-30 | 3-52 
8 | 18 | 36°} 54} 1-12] 1-31) 1-50 | 2-10 | 2:30] 2-51 | 3-12 | 3-34 | 3-57 
10 | 18 | 37 | 0-55| 1-14] 1-33 | 1-53 | 2-13 | 2-33 | 2-54 | 3-16 | 3-39 | 4-02 
o {2:4.49\4: 37 56 | 1-16} 1-35 | 1-55 | 2-16 | 2:37] 2-58 | 3:20 | 3-43 | 4:07 
2B I4 419 | 38 58 | 1-17] 1-37 | 1-58 | 2-19'| 2-40} 3-02 | 3-25 | 3-48 | 4:12 
4 16 | 20 | 39 59 | 1-19] 1-40 | 2-00 | 2-22 | 2-44] 3-06 | 3-29 | 3-53 | 4:17 
» !8 | 20 | 40 | 1-00) 1-21] 1-42 | 2-03 | 2-25 | 2-47] 3-10 | 3:34 | 3-58 | 4:22 
LY 4 
5 20 | 20 | 4I | 1-02} 1-23] 1-44 | 2-06 | 2:28 | 2:51 | 3-14 | 3-38 | 4-03 | 4-28 
22 | 21 | 42 | 1-03 | 1-25] 1-46 | 2-09 | 2:31:| 2-55 | 3-18 | 3-43 | 4-08 | 4-33 
24 | 21 | 43 | 4-05! 1-27] 1-49 | 2-12 | 2:35 | 2:59 | 3-23 | 3-48 | 4:13 | 4:39 
26 | 22 | 44 | 1-06! 1-29] 1-51 | 2:15 | 2:38 | 3-03 | 3-27 | 3-53 | 4-19 | 4-45 
28 | 22 | 45 | 1-08) 1-31 | 1-54) 2:18 | 2-42 | 3-07 | 3-32 | 3-58 | 4:24) 4:51 
— 30 | 23 | 46 | 1-09} 1-33] 1-57 | 2-21 | 2-46 | 3-11 | 3-37 | 4:04 | 4-30 | 4-58 
AZIMUT au pole deprimé continué 145°\140°%135°|130°|125°|120° 














Quand Lat. et Dec. sont du méme nom, les termes.au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


































































































































































































; Zz 
Z 2 
C LATITUDE 54’. = A L’Horizon 
HH < VRAI. 
z ‘ 
3 AZIMUTH. rg 
a io ‘° ° ° ° ‘o ° 5 A Diff. 
Q | 63°| 66°| 69°; 72°| 75°] 78°| 81°| 84°) 87°| 90°F A JAmP | Asc. 
| ¥ h. m. | h.m.| hem. | h.m.| h.m. fhm} h.m. | h.m. | h.m. | hem. SP 4. ot hi. 
+30] 2-28 | 2-38 | 2-49 | 3-01 | 3-13 | 3-25 | 3-39 | 3-52 | 4-06 | 4-21 | O} 0-00) 0- 0-0 
28\ 2-35 | 2-46 | 2-57 | 3-08 | 3-21 | 3:33 | 3-47 | 4:00 | 4-14 | 4-29] J] 1-42 5:5 
9612-41 | 2-52 | 3:04| 3-16 | 3-28] 3-41 | 3°54) 4:08 | 4-22 | 4-37] 2] 3-24 11-0 
24) 2°48 | 2-59 | 3-10 | 3-23 | 3-35 | 3-48 | 4:02 | 4-16 | 4:30 | 4:45) 3) 5:07) 16-5 
9212-54 | 3-05 | 3-17 | 3-29 | 3-42 | 3-55 | 4:09 | 4-23 | 4-37 | 4:52] 4] 6-49) 22-1 
201 2:59 | 3-11 | 3-23 | 3-36 | 3-49} 4:02 | 4-16 | 4:30 | 4:44 | 4-59] 5} 8-32| 0-27-7 
18} 3-05 | 3-17 | 3°29 | 3-42 | 3-551 4-08 | 4:22 | 4-36 | 4-51 | 5-05} 6]10-15| 33-3 
16} 3-11 | 3-23 | 3-35 | 3-48 | 4:01 | 4:15 | 4:29 | 4:43 | 4-57) 5-12] 7)11-58| 38-9 
14] 3°16 | 3°28 | 3-41 | 3-54 | 4:07} 4-21 | 4:35 | 4:49 | 5-04) 5-18] 8113-42) 44:6 
{2} 3-21 | 3-34) 3-46 | 4:00 | 4:13 | 4:27 | 4-41 | 4-55 |5-10| 5-24] 9115-26) 50: 
101 3:26 | 3-39 | 3-52 | 4:05 | 4-19 | 4-33 | 4:47 | 5-01 | 5-16 | 5-31 |1 0} 17-11| 0-56-2 
813-31 | 3:44 | 3-57 | 4:11 | 4-24] 4-38 | 4-53 | 5-07 | 5-22 | 5-37 11) 18-57) 1-02-1 
6 | 3°36 | 3-49 | 4-03 | 4:16 | 4:30 | 4-44 | 4°59 | 5-13 | 5-28 | 5-42 | 12} 20-43| 08-0 
43-41 | 3-54 | 4:08 | 4:22 | 4-36 | 4-50 | 5:04 | 5°19 | 5-34 | 5-48 1 13)22-30| 14-1 
4+ 213-46 | 4:00 | 4:13 | 4:27 | 4-41 | 4-55 | 5-10 | 4:25 | 5:39 | 5-54) 14]24-18| 20-3 
013-51 | 4:05 | 4-18 | 4:32 | 4-47} 5-01 | 5-16 | 5-30 | 5-45 | 6-00 | 1 5126-07) 1-26-6 
— 213-56 | 4:10 | 4-24 | 4-38 | 4-52] 5-07 | 5-21 | 5-36 | 5-51 | 6-061 16|27-58| 33-0 
4\ 4-01 | 4:15 | 4:29 | 4-43 | 4-58] 5-12 | 5-27 | 5-42 | 5-57| 6-12} 17|29-50| 39-5 
6| 4-06 | 4:20 | 4-34 | 4-49 | 5-03 | 5-18 | 5-33 | 5-48 | 6-03 | 6-18] 18|31-43| 46-3 
8] 4-11 | 4-25 | 4-40 | 4-54 | 5-09] 5-24 | 5-39 | 5-54| 6-09 | 6-23] 19] 33-38] 53:2 
10| 4:16 | 4:31 | 4-45 | 5-00 | 5-15] 5-30 | 5-45 | 6-00 | 6-15 | 6-29 |20]35-35| 2-00-3 
{214-21 | 4-36 | 4-51 | 5-05 | 5-20] 5-35 | 5-51 | 6-06 | 6:21 | 6-36 | 21|37-34| 07-6 
[4] 4-26 | 4:41 | 4-56 | 5-11 | 5°26] 5-41 | 5-57 | 6-12 | 6:27 | 6-42 | 22139-36, 15-1 
16} 4:32 | 4:47 | 5:02 | 5-17 | 5°32 | 5°48 | 6-03 | 6°18 | 6-33 | 6-48 |23141-40| 23-0 
18] 4:37 | 4-52 | 5-08 | 5:23 | 5-38 | 5-54 | 6-09 | 6-25 | 6-40 | 6:55 |24143-47) 31-2) 
20) 4-43 | 4-58 | 5-14 | 5-29 | 5-45] 6-00 | 6-16 | 6-31 | 6-46 | 7:01 [25] 45-50) 2-39-7 
2214-49 | 5-04 | 5-20 | 5-36 | 5-51 | 6-07 | 6-23 | 6:38 | 6-53 | 7-08 | 261 48-14) 48-7 
2414-55 | 5:11 | 5:27 | 5-42 | 5-58} 6-14 | 6-30 | 6-45 | 7-01 | 7-15 |} 27150-34 58-1 
2615-01 | 5-17 | 5:33 | 5:49 | 6-05 | 6:21 | 6-37 | 6-53 | 7-08 | 7-23 | 281 53-00) 3-08-2 
2815-07 | 5:24 | 5:40 | 5*57 | 6-13 | 6-29 | 6-45 | 7-00 | 7-16 | 7-31 | 29155°23| 18-9 
~ 30] 5-14 | 5:31 | 5-48 | 6-04 | 6-21 | 6-37 | 6-53 | 7-09 | 7-24 | 7-39 | 30) 58-17| 3-30-5 
LIZ7LLAIEL TS 1081054102" 99°) 96° | 93°) 90° 
donnent l’heure vraie, matin, pour l’Azimut vers le c6té polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














: LATITUDE 55°. 

< 

: AZIMUTH. q 

A | 5° | 10°) 15°) 20°) 25°| 30°) 35°) 40°| 45°) 50°) 55°, 60°] 
m | m |hm/hmfhm.|hm|hm.|hmfhm|hm|hm.| hm. E 


° 
+ 301 10 | 20 | 0+30| 0-401 0-50 | 1-02 | I-13 \'1-251 1°38 | 1-52 | 2-06 | 2:22 


















































28 | 10 | 2! 31| 42] 53| 1-05) 1-17} 1-29] 1-43 | 1-57 | 2-12 | 2-28 
260 11-4 22 33| 44] 56} 1-08| 1-20 | 1-33} 1-47 | 2-02 | 2-18 | 2-34 : 
e's a! ate 34| 46] 58] I-11 | 1-24| 1-37] 1-52 | 2-07 | 2-23 | 2-40 
3 22 | 12 | 24 | 36) 48) 1-00| 1-14} 1-27] 1-41] 1-56 | 2:12 | 2-28 | 2-46 : 
G 20 | 12 | 24 } 0-37| 0-50] 1-03 | 1-17 | t+30 | 1-45] 2-00 | 2-16 | 2-33 | 2-51 : 
°2 18 | 13 | 25 | 38] 5241-05) 1-19 | 1-33 | 1-48 | 2-04 | 2-21 | 2-38 | 2-56 : 
4 16 | i3 | 26 40| 53] 1-07}1-22| 1-36 | 1-52} 2-08 | 2-25 | 2-43 | 3-02 : 
14] 14 | 27 | 41} S55] 1-09| 1-24 | 1-39 | 1-55] 2-12 | 2-29 | 2-47 | 3-06 : 
12 | 14 | 28 42| 5704-11 | 1-27 |. 1-42 | 1-59] 2°16 | 2:33 | 2-52| 3-11 . 
10 | 14 | 29 | 0-43 | 0-58] 1-14] 1-29 | 1-45 | 2-02 | 2-19 | 2-37 | 2-56 | 3-16 i 
8 | 15 | 30 45| 1°00} 1-16 | 1-32 | 1-48 | 2-05] 2-23 | 2-41 | 3-01 | 3-21 : 
6: 1095.4 30 46 | 1:02] 1-18 | 1:34 | 1-51 | 2-08 | 2:27 | 2-45 | 3-05 | 3-25 i 
4116 | 3! 47 | 1-03} 1-20 | 1-37 | 1-54 | 2-12 | 2-30 | 2-49 | 3-09 | 3-30 | 
+ 2] 16 | 32 | 48] 1-05} 1-22 | 1-39 | 1-57 | 2-15 | 2-34 | 2-53 | 3-14 | 3-35 
O | 16 | 33 |0-50| 1:06] 1-24} 1-41 | 1-59 | 2-18 | 2-37 | 2-57 | 3-18 | 3-39 s 
— 2417 | 34 | 51) 1-08] 1-26 | 1-44 | 2-02 | 2-21] 2-41 | 3-01 | 3-22 | 3-44 E 
4117 | 34 | 52) 1-10] 1-28 | 1-46 | 2-05 | 2-24] 2-44 | 3-05 | 3-26 | 3-48 E 
6 | 18 | 35 53| 1-11] 1-30 | 1-48 | 2-08 | 2-28 | 2-48 | 3-09 | 3-31 | 3-53 4 
8 | 18 | 36 54| 1-13] 1-32 | 1-51 | 2-11 | 2-31 | 2-52 | 3-13 | 3-35 | 3-58 : 
é 

10 | 18 | 37 | 0-56) 1-14] 1-34 | 1-53 | 2°13 | 2-34] 2-55 | 3-17 | 3-39 | 4:02 








12.4 °J9=| 38 57 | 1-16} 1-36 | 1-56 | 216 | 2-37] 2-59 | 3°21 | 3-44 | 4:07 
14 | 19 | 39 58 | 1-18] 1-38 | 1-58 | 2:19 | 2-41 13-03 | 3-25 | 3-48 | 4:12 
16 | 20 | 39 59 | 1-20}. 1-40 | 2-01 | 2-22 | 2°-4413-07 | 3-29 | 3-53 | 4:17 
1-01 | 1-21] 1-42 | 2-03 |} 2:25 | 2-48 |}. 3-10 | 3-34 | 3-58 | 4-22 


OAR ren erate ely 











20 | 21 | 4I | 1-02) 1-23] 1-44 | 2-06 | 2:28 | 2-51 | 3-14 | 3-38 | 4:03 | 4:27 


Unlike Latitude. 
a 
No 
Oo 
K 
So 











22 | 21 | 42 | 1-03} 1-25] 1-47 | 2-09 | 2-32 | 2-55 | 3-19 | 3-43 | 4-08 | 4:33 
24 | 22 | 43 | 1-05| 1-27] 1-49 | 2-11 | 2-35 | 2-59 | 3-23 | 3-48 | 4-13 | 4°38 
26 | 22 | 44 | 1:06 | 1-29] 1-52 | 2-14 | 2-38 | 3-03 }3-27 | 3-52 | 4-18 | 4-44 
28 | 23 | 45 | 1-08) 1-31] 1-54 | 2-17 | 2-42 | 3-071] 3-32 | 3-58 | 4:24 | 4-50 











— 30 | 23 | 46 | 1-09} 1-33] 1-57 | 2-20 | 2-46 | 3-11 | 3-37 | 4:03 | 4:29 | 4°56 























AZIMUTH continued 1 50°\1 45°|1 4041 35°|130°| | 25°|1 20° 


























When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 








































































































, z, 
° LatTituDE 55°. QS] Artrve 
> z Horizon. 
Z z 
7 AZIMUTH. 4 
g 2 
QO | 63°| 66°| 69°; 72°; 75°) 78°) 81°) 84°| 87°| 90°} a | Amp. | Dase. 
i 5 , om. | hom. | h.m.| hem. | h.m.] hem} h.m. | hm.) hm. | bh. m. ie ol ie Oh 
+30 )'2-32 | 2:43 | 2-54] 3-05 | 3-17} 3-30 | 3-43 | 3-56 | 4-10 | 4-25] O} 0-00! 0- 0-0 
28} 2-39 | 2:50 | 3:01 | 3:12 | 3-25 | 3-37 | 3-50 | 4:04| 4:18 | 4:33} I] 1-45 5-7 
261 2°45 | 2:56 | 3:08 | 3:19 | 3-32] 3-45 | 3-58 | 4-12 | 4-26 | 4:40] 2] 3-29) III-A} 
24) 2-51 | 3:02 | 3-14 | 3°26 | 3-39] 3-52 | 4:05 | 4:19 | 4-33 | 4-47] 3] 5-14) 17-2 
22|\ 2-57 | 3:08 | 3:20 | 3-32 | 3-45] 3-58 | 4:12 | 4-26 | 4401454] 4] 6:59} 22-9 
2013-02 | 3:14 | 3-26 | 3-39 | 3-51 | 4:05 | 4:18 | 4:32 | 4:46 | 5-011 5] 8-44) 0-28-7 
18} 3-08 | 3-20 | 3-32 | 3-45 | 3-58 | 4:11 | 4:25 | 4:39 | 4:53| 5-07] 6110°30| 34-5 
161 3:13 | 3:25 | 3-38 | 3-50 | 4-04] 4:17 | 4:31 | 4:45 | 4:59| 5-14] 7112-16) 40-4 
[443-18 | 3-31 | 3-43 | 3-56! 4-10] 4:23 | 4-37 | 4:51 |5:05| 5-20} g|14-04| 46-3 
[213-23 | 3:36 | 3-49 | 4:02 | 4:15 | 4:29 | 4-43 | 4:57| 5:11 | 5-26} 9115-50| 52-3 
1014 3:28 | 3-41 | 3-54| 4:07 | 4-21 | 4°34 | 4-48 | 5-03 | 5:17 | 5-32 | | O| 17-37) 0-58-3 
81 3-33 | 3:46 | 3:59 | 4:13 | 4:26} 4-39 | 4-54 | 5-08 | 5+23 | 5-371 111 19-26] 1-04-5 
613-38 | 3:51 | 4:04 | 4:18 | 4-32 | 4-45 | 5-00 | 5-14 | 5-29 | 5-43} 2121-15} 10-7 
4\ 3°43 | 3-56 | 4:09 | 4-23 | 4-37] 4-51 | 5-05 | 5-20 | 5-34 | 5-491 13]23-05| 17-0 
+ 213-48 | 4-01 | 4-14 | 4:28 | 4-42 | 4-56 | 5-11 § 5-25 | 5-40 | 5-541 14124-57| 23-4 
O| 3°52 | 4-06 | 4:20 | 4:33 | 4:48 1 5-02 | 5-16 | 5-31 | 5-45 | 6-00 | | 5126-49] 1-30-0 
— 2)3-57| 4-11 | 4:25 | 4:39 | 4-531 5-07 | $-22 | 5-36 | 5-51 | 6-061 16128-43| 36-7] 
4\ 4:02 | 4:16 | 4:30 | 4°44 | 4°58 | 5-13 | 5-27 | 5-42 | 5-57 | 6-111 17] 30-39| 43-6 
6 | 4:07 | 4:21 | 4:35 | 4-49 | 5-041 5-18 | 5-33 | 5-47 | 6-02 | 6-17] 18]32-36| 50-6 
8 


4:12 | 4-26 | 4-40 | 4:54 | 5-09 | 5-24 | 5-39 | 5-53 | 6:08 | 6-231 19] 34-35 57-8} 








10) 4:17 | 4:31 | 4:45 | 5:00 | 5-15 15-29 | 5-44 | 5-59 | 6-14 | 6-28 |20] 36-36 2-05-3) 














[2| 4-21-| 4:36 | 4:51 | 5-05 | 5:20] 5-35 | 5-50 | 6-05 | 6-20 | 6-34121138-40| 13-0 
14) 4:27 | 4-41 | 4:56 | 5:11 | 5:26) 5-41 | 5-56 | 6-11 | 6-25 | 6-40122140-47| 21-0 
16 | 4:32 | 4-47 | 5-01 | 5°16 | 5-32 | 5-47 | 6-02 | 6-17 | 6-32 | 6-46] 23] 42-56] 29-3 
[8] 4:37 | 4-52 | 5-07 | 5-22 | 5-37] 5-53 | 6-08 | 6-23 | 6-38 | 6-53] 24]45-10| 37-9 











20} 4:42 | 4-58 | 5-13 | 5-28 | 5:4445-59 | 6-14] 6-29 | 6-44] 6-59 1251 47-28! 246-9 





221 4-48 ; 5:03 | 5:19 | 5-34 | 5-50} 6:05 | 6-21 | 6-36 | 6°51 | 7-06126149:51| 56-6 
24) 4:54 | 5:09 | 5:25 | 5-41 | 5-56 | 6-12 | 6-28 | 6-435 | 6-58 | 7-13 | 27] 52-20) 3-06-8 
2615-00 | 5:16 | 5:32 | 5+47 | 6-03 | 6-19 | 6:35 | 6-50 | 7:05 | 7-20} 28154:56| 17-4 
2815-06 | 5:22 | 5-38 | 5-54 | 6-10 | 6:26 | 6-42 | 6-57 | 7-13 | 7:27] 29157°42| 29-4 














—~ 3015-13 | 5:29 | 5:45 | 6-02 | 6-18 | 6:34 | 6-50 | 7-05 | 7:21 | 7:35 1301 60-40| 3-42-2 












































IZLE ATT 108° 105102" 99° | 96° | 93°) 90° 





give App. Time A.M. for Azimuth on polar side of Prime Vertical, 











Til 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


























































































































e 
3 LATITUDE 56°. 
g 
Z 
= AZIMUTH. 
an ° ° ° . ‘° ° 
a 5° | 10°) 15°) 20°] 25°| 30°) 35°| 40° 45°; 50°; 55°) 60 
r m. m. h.m. | h.m.} h.m.| h.m. | h.m.| hom. [| h.m.| h.m.| hm. {| hm. 
+ 30 | 10 | 21 | 0-31 | 0-41] 0-52) 1-04) 1-15 | 1-28] 1-41 | 1-55 | 2-10 | 2-26 
28 II 2! 32| 43] 5511-07) 1-19 | {-32] 1-46 | 2-00 | 2-16 | 2-32 
26:4: 16 | ge 34| 45) 57) 1-40] 1-22 | 1-36] 1-50 | 2-05 | 2-21 | 2-38 
IPAS! B 35| 4741-00] 1-13 | 1-26 | 1-40] 1-54| 2-10 | 2:26 | 2-44 
g 22] 12 | 24 | 37) 4971-02) 1-15] 1-29 | 1-43] 1-59 | 2-14 | 2-31 | 2-49 
o 
= 20 | 13 | 25 |0-38| 51] 1-04] 1-18 | 1-32 | 1-47 | 2-03 | 2-19 | 2-36 | 2-54 
Sg - 
ty 18 | 13 | 26 39| 5341-06) 1-21 | 1-35 | 1-51 | 2-06 | 2-23 | 2-41 | 2-59 
16. 8:339.-1 27 40| 54]1-09| 1-23) 1-38 | 1-54} 2-10 | 2-27 | 2-45 | 3-04 
I4 | 14 | 28 42| 456) 1-11 | 1-25) 1-41 | 1-57] 2-14 | 2-31 | 2-50 | 3-08 
12 | 14 | 29 43| 58) 1-13| 1-28) 1-44| 2-00] 2-17 | 2-35 | 2:54 | 3-14 
10 | 15 | 29 | 4410-59) 1-15 | 1-31 | 1-47 | 2-04] 2-21 | 2-39 | 2-58 | 3-18 : 
8 1 15 | 30 45 | 1-01 | 1-17 | 1-33 |-1-50 | 2-07 | 2-25 | 2-43 | 3-03 | 3-23 F 
6115 | 31 47 | 1-021 1-19 | 1-35 | 1-52 | 2-10 | 2:28 | 2-47 | 3°07 | 3:27 ; 
4 4286 \ B2 48 | 1-04] 1-21 | 1-38 | 1-55 | 2-13] 2°32 | 2-51 | 3-11 | 3-32 : 
+ 24 16 | 32 49 | 1-06] 1-23 | 1-40 | 1-58 | 2-16 | 2-35 | 2-55 | 3-15 | 3-36 ; 
O} 17 | 33 |0-50| 1-074 1-25 | 1-42 | 2-01 | 2-19} 2°39 | 2-59 | 3-19 | 3-4] 
— 21417 | 34 | 51|1-09]1-26| 1-45 | 2-03 | 2-22] 2-42 | 3-02 | 3-23 | 3-45 
oe} 9s 52 | 1-10 | 1:28 | 1-47 | 2-06 | 2-25 | 2-46 | 3-06 | 3-28 | 3-49 
6118 | 36 54| 1-121 1-30 | 1-49 | 2:09 | 2:29] 2-49 | 3-10 | 3:32 | 3-54 
8 | 18 | 36 55 | 1-131 1-32 | 1-52 | 2:11 | 2-32 | 2-52 | 3-14 | 3-36 | 3-58 
10 | 19 | 37 | 0-56] 1-151 1-34] 1-54| 2:14 | 2:35] 2-56 | 3-18 | 3-40 | 4-03 
3 12 119 | 38 57 | 1-17] 1-36 | 1-57} 2°17 | 2:38 | 3-00 | 3-22 | 3-44 | 4-08 
B. L494 90 58 | 1-18] 1-38 | 1-59 | 2°20 | 2-41 | 3-03 | 3-26 | 3-49 | 413 
ik 16 | 20 | 40 | 1-00] 1-20] 1-41 | 2-01 | 2:23 | 2:45 | 3:07 | 3-30 | 3-53 | 4-17 
» !8 | 20 | 4I | 1-01 | 1-22] 1-43 | 2-04 | 2-26 | 2-48] 3:11 | 3:34 | 3:58 | 4-22 q 
faa x 
S 20 | 21 | 4I | 1-02 | 1-231 1-45 | 2-07 | 2:29 | 2-521 3-15 | 3-38 | 4:03 | 4-27 
22 | 21 | 42 | 1-04| 1-251 1-47 | 2-09 | 2-32 | 2-55 | 3-19 | 3-43 | 4-07 | 4-32 3 
24 | 22 | 43 | 1-05) 1-27] 1-49 | 2-12 | 2:35 | 2-59 | 3-23 | 3-47 | 4-12 | 4-38 4 
26 | 22 | 44 | 1-06 | 1-29} 1-52 | 2-14 | 2-39 | 3-03 | 3-27|3-52| 4:17 | 4-43 
28 | 23 | 45 | 1-08 | I-31] 1-54 | 2-18 | 2-42 | 3-071 3-32 | 3°57 | 4-23 | 4-49 
— 30 | 23 | 46 | 1-10) 1-331 1-57 | 2-20 | 2-46 | 3-11 | 3-36 | 4:02 | 4-28 | 4-55 
AZIMUT continue 150°|145°|1 40%1 35° 130° 125°\1 20° 

















Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
















































































































































































Z z 
S) LATITUDE 56°. = | A L’Horizon 
= < VRAI. 
Z; 
vA a 
3 AZIMUTH. Ns 
2 ° ° fo) ° ° ° ° ° a A Diff. 
Q | 63°| 66°| 69°| 72°| 75°| 78°| 81°| 84°| 87°| 9O°TA J A™P- | Ase. 
> | bm h.m.| hm. | h.m.| h.m.}| h.m. | h.m, | h.m. | h.m, | hem, 2 ie gs tee 
+ 30] 2:36 | 2-47 | 2-58 | 3-09 | 3-21 | 3-34 | 3-47 | 4:00 | 4-14 | 4:28] O} 0-00) 0- 0-0 
28) 2-43 | 2-53 | 3-05 | 3-16 | 3:29} 3-41 | 3-541 4:08 | 4-21 | 4:36] fh 1-47; 5-9 
26 | 2-49 | 3-00 | 3-11 | 3-23 | 3-35} 3-48 | 4:01 | 4-15 | 4:29 | 4-43] of 3-35| F1-8 
24| 2-54 | 3-06 | 3-17 | 3-29 | 3:42| 3-55 | 4-08 | 4-22 | 4-36 | 4-50] 34 5-22) 17-8 
221 3-00 | 3-11 | 3-23 | 3-36 | 3-481 4:01 | 4-14| 4:28 | 4-42 | 4:57] 447-10) 23-8 
201 3-06 | 3-17 | 3-29 | 3-42 | 3-541 4:07 | 4:21 | 4:35 | 4:49 | 5-031 ST 8-58 0-29-61 
18) 3-11 | 3-23 | 3-35 | 3-47 | 4-00} 4-13 | 4:27 | 4:41 | 4-55| 5-091 6110-46 35-8} 
16] 3:16 | 3:28 | 3-40 | 3-53 | 4:06 | 4-19 | 4-33 | 4-47| 5-01 | 5-15] 7112-35| 42-0 
14) 3-21 | 3-33 | 3-46 | 3-58 | 4:12 14-25 | 4:39 | 4-53 | 5-07| 5-21] 8414-25| 48-1 
12) 3-26 | 3-38 | 3-51 | 4-04| 4:17] 4:31 | 4:44| 4:58 | 5-12 | 5-27] 9116-15| 54-3 
10} 3-30 | 3-43 | 3-56 | 4-09 | 4-22 | 4-36 | 4-50 | 5-041] 5-18 | 5-33 11 0118-05] 1-00-6 
813-351 3-48 | 4-01 | 4-14| 4:28] 4-41 | 4-551 5-10| 5-24 | 5-381 117119-57| 07-0 
6 | 3-40 | 3:53 | 4:06 | 4-19 | 4:33] 4-47 | 5:01 | 5:15 | 5-29 | 5-449 12421-50| 13-5 
4|3:44| 3-58 | 4:11 | 4-24 | 4°38} 4-52 | 5-06 | 5-20 | 5-35 | 5-49 1131 23-43} 20-1 
+ 213-49 | 4:02! 4:16 | 4-29 | 4:43 | 4-57 | 5:11 | 5-261 5-401 5-55114125-34| 26-8 
0} 3-54 | 4-07 | 4:21 | 4-34 | 4-48] 5-02 | 5-17 | 5-31 | 5-46 | 6-00 |] 5] 27-34| 1-33-6 
— 213-58) 4-12 | 4:26 | 4-39 | 4-53] 5-08 | 5-22 | 5-36 | 5-51 | 6-051 16129-32| 40-6 
4.| 4-03 | 4:17 | 4-30 | 4-44 | 4:5915-13 | 5:27| 5-42| 5-56| 6-11 1 17131-31| 47-8 
614-08 | 4-21 | 4:35 | 4-50 | 5:04] 5-18 | 5:33 | 5-47 | 6-02 | 6-161 18133°33| 55:2 
814-12 | 4:26 | 4-40 | 4-55 | 5:09} 5-24 | 5-38 | 5-53 | 6-07 | 6-22 119 135-36] 2:02°8 
10} 4-17 | 4-31 | 4:45 | 5-00 | 5:14] 5-29 | 5-44 | 5-58 | 6-13 | 6-27 120137-42| 2-10°6 
12) 4-22 | 4:36 | 4-51 | 5-05 | 5-2015-34 | 5-49 | 6-04] 6-19 | 6-33 }21139-51 “7 
14| 4:27 | 4-4] | 4-56 | 5-10 | 5:2515-40 | 5-55 | 6-10 | 6-24 | 6-39 122142-04| 27-2 
16 | 4:32 | 4-46 | 5-01 | 5-16 | 5-31 | 5-46 | 6-01 | 6-15 | 6-30 | 6-45 123|44-20| 36-0 
18) 4-37 | 4-52 | 5:07 | 5-21 | 5-371 5-52 | 6-06 | 6-21 | 6-36 | 6-51124146°40| 45-2 
20| 4:42 | 4-57 | 5-12 | 5-27 | 5-4215-58 | 6-13 | 6-27 | 6-42 | 6-57 125149-05| 2-54-9 
22) 4-47 | 5-03 | 5-18 | 5-32 | 5:48] 6-04 | 6:19 | 6-34 | 6-49 | 7-03 | 26151-37 er 
24\ 4°53 | 5-08 |} 5-24) 5-39 | 5-551 6-10 | 6:25 | 6-40 | 6:55|7-10}27454:17| 16-2 
26 | 4:59 | 5-44} 5:30 | 5:46 | 6-01} 6-17 | 6-32 | 6-47 | 7-02 | 7-171 28157-06| 28:1 
2815-05 | 5-21 | 5-37} 5-52 | 6-08 | 6-24 | 6-39 | 6-541 7-10 | 7-24129160-07| 4I-l 
— 3015-11 | 5-27 | 5-43 | 5-59 | 6-154 6-31 | 6-47 | 7-02 | 7:17 | 7-32 1301 63-24) 3-55-5 
LIZ LIAL TS 108 1054402" 99° | 96°| 93°} 90° 
donnent l’heure vraie, matin, pour l’Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











g LATITUDE 57°. 

ze 

as AZIMUTH. 

B 5° | 10°; 15°| 20°] 25°| 30°) 35°; 40°; 45°) 50°) 55°| 60° 
m | m. |hem.|bhm}hm.|hm.|hm.| hom ]h.m.| hem. | hem. | hm. 


° 
+ 30 | 10 | 21 | 0-32|0-4310-54/ 1-06 | [-18| 1-31] 1-44) 1-58 | 2-14 | 2-30 





26:7 TR SS 33| 45] 57)| 1-09) I-21) 1-35] 1-49 | 2-03 | 2-19 | 2-36 
26 4 tl. | 23 35| 47] 59] t-12| 1-25} 1-39] 1-53 | 2-08 | 2:24 | 2-41 
24] 12 | 24 36| 49 FOF | 1-14) 1-28) 1-42] 1-57 | 2-13 | 2-29 | 2-47 
22:9. 42) 37| 5041-04) 1-17| #-31| 1-46] 2:01 | 2-17 | 2-34 | 2-52 





20 | 13 | 26 | 0-391 0-521 1-06 | 1-20] 1-34] 1-49] 2-05 | 2-22 | 2-39 | 2-57 





13, | 27 | 40| 54] 1-08 | #-22| 1-37| 1-53] 2-09 | 2:26 | 2-43 | 3-02 
16-4 e627 41 | 55) 1-10| 1-25 | 1-40 | 1-56] 2-12 | 2-30 | 2-48 | 3-07 
141 14 | 28 | 43| 57) 1-12] 1-27 | 1-43 | 1-59] 2-16 | 2-34 | 2-52 | 3-11 
12} 14 | 29 | 44| 5911-14] 1-30] 1-46 | 2-02] 2-20 | 2-38 | 2.56 | 3-16 


Like Latitude. 
oo 








10 15 30 | 0-45 | 1-00] I-16 | 1:32 | 1-48 | 2-05 | 2°23 | 2-41 | 3-00 | 3:20 








1-02] 1-18 | 1-34) 1-51 |.2-08 | 2-26 | 2-45 | 3-04 | 3-25 
16 3] 47 | 1:03 | 1-20 | 1-37 | 1-54 | 2-12] 2°30 | 2-49 | 3-09 | 3-29 
1-05 | 1-22 | 1-39 | 1-56 | 2-15 | 2°33 | 2°53 | 3-13 | 3-33 
1:06] 1-24 | 1-41 | 1-59 | 2:18 | 2°37 | 2-56 | 3-17 | 3-38 








17 34 | 0-51 | 1-08] 1-25 | 1-43 | 2-02 | 2-21 | 2-40 | 3-00 | 3-21 | 3-42 





1-09} 1-27 | 1-46 | 2°04 | 2:24 | 2°43 | 3-04 | 3-25 | 3-46 
18 35 53 | I-11] 1-29 | 1-48 | 2:07 | 2-27 | 2-47 | 3-07 | 3-29 | 3-50 
1-42] 1-31 | 1-50 | 2-10 | 2-30] 2-50 | 3-11 | 3-33 | 3-55 
1-14] 1-33 | 1-52 | 2°42 | 2-33 | 2°53 | 3°15 | 3-37 | 3-59 





10 | 19 | 37 |0-56| 1:16] 1-35 | 1-55 | 2-15 | 2-36] 2-57 | 3-19 | 3-41 | 4-03 





12:4.319-:4-38 58 | 1-17] 1-37 | 1-57 | 2-18 | 2-39 | 3:00 | 3-22 | 3-45 | 4-08 
14 | 20 | 39 59 | 1-19} 1-39 | 2-00 | 2-21 | 2-42 | 3-04 | 3-26 | 3-49 | 4-12 


16 | 20 | 40 | 1-00| 1-20] 1-41 | 2-02 | 2-23 | 2-45] 3-07 | 3:30 | 3-53 | 4-17 
1-43 | 2-04 | 2:26 | 2-4813:-11 | 3-34 | 3-58 | 4-22 

















20 | 21 | 42 | 1-03| 1-24] 1-45 | 2-07! 2-29 | 2-521 3-15 | 3-38 | 4-02 | 4-27 





Unlike Latitude. 
_— 
Co 
No 
Oo 
ns 
S 
NY 
Nh 





22 | 21 | 42 | 1-04) 1-25] 1-47 | 2-10 | 2:32 | 2-551 3°19. | 3-43 | 4-07 | 4-32 
24 } 22 | 43 | 1-05) 1:27] 1-50 | 2-12 | 2-35 | 2-59 | 3-23 | 3-47 | 4:12 | 4-37 z 
26 | 22 | 44 | 1-06| 1-29] 1-52] 2-15 | 2:39 | 3-03 | 3-27 | 3-52 | 417 | 4-42 : 
28 }.23 | 45 | 1-08| 1-31] 1-54| 2:88 | 2:42 | 3-06] 3-31 | 3-56 | 4:22 | 4-48 4 














— 30 | 23 | 46 | 1-09) 1-33] 1-57| 2-21 | 2-45 | 3-401 3-36 | 4:Of | 4:27 | 4-54 























AZIMUTH continued 1 55°\150°\145°|1 4094135" 1 30°| 1 25°|1 20° 



































When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



















































































































































































:Z Zz 
2 LATITUDE § Fe ° AT TRUE 
= a Horizon. 
Z vA 
a AZIMUTH. =. 
Q = g 
la 63°| 66°| 69°; 72°; 75°| 78°) 8B1°| 84°| 87°| 90°} a J Amp. | Dase. 
5 | om. | hem. | hem, | hm. | hm. h.m.|h.m.| hem} hom} hem} of. ,|h. m. 
+ 30] 2-40 | 2-51 | 3-02 | 3-13 | 3-26] 3-38 | 3-51 | 4:04! 4:18 | 4-32] OF 0-00) 0: 0-0 
281 2-46 | 2:57 | 3-08 | 3-20 | 3-331 3:45 | 3-58 | 4-11 | 4-25| 4-39] I} 1-50 6-2 
261 2-52 | 3-03 | 3-14 | 3-27 | 3-39 13-52 | 4:05 | 4-18 | 4:32 | 4-46) 2] 3-40| 12:3 
2442-58 | 3-09 | 3-20 | 3-33 | 3-45] 3-58) 4-11 | 4-25 | 4-39 | 4-53] 3] 5-31) 18-5 
221 3-03 | 3-15 | 3°26 | 3-39 | 3-51 | 4:04| 4:17 | 4:31 | 4-4514:59] 4G] 7-22) 24:7 
201 3-08 | 3-20 | 3-32 | 3-44 | 3-571 4-10 | 4:23 | 4°37 | 4-51 | 5-05} 5S] 9-12) 0-31-0 
18\ 3-13 | 3-25 | 3-37 | 3-50 | 4:03 14:16 | 4:29 | 4-43 | 4-571 5-11] 6111-04 37-3 
1613-18 | 3-30 | 3-42 | 3-55 | 4-08] 4:22 | 4:35 | 4-49 | 5-03 | 5-17] 7112°56| 43-6 
14) 3-23 | 3-35 | 3:47 | 4:01 | 4:14] 4:27 | 4:41 | 4-54| 5-08 | 5-23] 8114-48) 50-0 
1213-28 | 3-40 | 3-52 | 4:06 | 4-19] 4:32 | 4:46 |5-00| 5-141 5-28] 9116-42) 56-5 
10} 3-32 | 3-45 | 3-58| 4-11 | 4-24] 4:38 | 4-51 | 5-05 | 5-19 | 5-341] 0118-36! 1-03-0 
813-37 | 3-50 | 4:02 | 4:16 | 4-29 | 4-43 | 4°57 | 5-11 | 5-25 | 5-391 71120-30| 09-7 
6 | 3:42 | 3-54 | 4:07 | 4-21 | 4-34] 4°48 | 5-02 | 5-16 | 5-30| 5-44112]22-26| 16-4 
413-46 | 3-59 | 4:12 | 4-26 | 4-39] 4-53 | 5-07 | 5-21 | 5-35 | 5-501 13]24-24| 23-3 
+ 213-50 | 4:04 | 4:17 | 4:30 | 4-441 4:58 | 5-12 | 5-261 5-41 | 5-551 14126-22| 30-3 
013-55 | 4-08 | 4:21 | 4:35 | 4-49] 5-03 | 5-17 | 5-31 | 5-46 | 6-00 |] 5) 28-22) 1-37°5 
— 213-59 | 4:13 | 4-26 | 4°40 | 4-54] 5-08 | 5-22 | 5-37| 5-51 | 6-05116130-24| 44-8 
4| 4:04 | 4:17 | 4-31 | 4:45 | 4-59] 5-13 | 5:27 | 5-42 | 5-56 | 6-10] 17]32-28| 52-3 
6| 4-08 | 4-22 | 4-36 | 4:50 | 5-04] 5-18 | 5-33 | 5-47 | 6-01 | 6-16] 18] 34-34) 2-00-1 
81 4:13 | 4-27 | 4-40 | 4°55 | 5-09 | 5-23 | 5-38 | 5-52 | 6-07 | 6-211 19|36-43| 08-1 
101} 4-17 | 4:31 | 4°45 | 5:00 | 5-14] 5-29 | 5-43 | 5-58 | 6-12 | 6-26120138-54| 2-164 
121 4-22 | 4°36 | 4-50} 5-05 | 5-20] 5-34 | 5-48 | 6-03 | 6-17 | 6-32] 21 141-09) 24-9 
14) 4:27 | 4-41 | 4-55 | 5-10 | 5-25] 5-39 | 5-54 | 6-08 | 6-23 | 6-37] 22]43-27, 33-9 
16| 4-32 | 4-46 | 5-00 | 5-15 | 5-3015-45 | 5-59 | 6-14 | 6:29 | 6-43123145:50| 43-3 
18] 4:36 | 4-51 | 5-06 | 5-21 | 5-36 | 5-50 | 6-05 | 6-20 | 6-34| 6-491 24]48-19| 53+] 
20) 4:41 | 4:56 | 5-11 | 5-26 | 5-41 | 5-56 6-11 | 6:26 | 6-40 | 6-55 125} 50-54) 3-03-6 
2214-47 | 5:02 | 5-17 | 5-32 | 5-47 | 6-02 | 6-17 | 6-32 | 6-46 | 7-01 | 26153-°36| 14-2 
24) 4:52 | 5-07 | 5:22 | 5-38 | 5-53 | 6-08 | 6-23 | 6-38 | 6-53 | 7-071 27156-28| 26-7 
2614-58 | 5-13 | 5-28 | 5-44 | 6-00} 6-15 | 6:30 | 6-45 | 6-59 | 7-14] 28159-32 39:8) 
2815-04 | 5-19 | 5:35 | 5-50 | 6:06 | 6-21 | 6-37 | 6-52 | 7:06 | 7-21129162°54) 54-4 
—~ 3015-10 | 5:26 | 5:41 | 5-57 | 6:13 1 6-28 | 6-44 | 6:59 | 7-14 | 7-28 1301 66-38) 411-0 
LI7W114 TTT 108s loslo2°| 99° | 96° | 93°| 90° 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











6 LatitupE 58°. 

c 

Z 

= - AZIMUTH. 

A | 5° | 10°| 15°| 20°] 25°| 30°| 35°| 40°] 45°| 50°| 55°) 60° 
m. m. | h.m.| h.m.] h.m.| bh. m.} h.m. | h.m.j h.m.|h.m. | h.m. | h. m. 


° 
+ 30 I] 22 | 0-33 | 0-44] 0-56 | 1-08} 1-20 | 1+33 | 1-47 | 2-02 | 2-17 | 2:34 





28 | 11.| 23 34) 46] 58) I-11 | 124) 1-37] 1-52 | 2-07 | 2-22 | 2-39 
26:1 12).|' 26 36| 48) 1-01 | 1-14) 1-27) 1-41] 1-56 | 2-11 | 2-27 | 2-45 
26 112" 1425 37| 5041-03 | 1-16 | 1-30 | 1-45] 2-00 | 2-16 | 2-32 | 2-50 
22:1 13 |, 25 38| 52} 1-05 | 1-19 | 1-33 | 1-48} 2-04 | 2:20 | 2-37 | 2-55 





20 | 13 | 26 | 0-40 | 0-53} $-07| 1-21 | 1-36 | 1-51 | 2-07 | 2-24 | 2-4] | 3-00 








55} 1-09 | 1-24) 1:39 | 1:55 4 2-11 | 2-28 | 2°46 | 3°04 
16 14 28 42 56} I-11 | 1:26 | 1°42 | 1-58} 2-15 | 2-32 | 2-50 | 3-09 
14 14 29 43 58} 1-13 | 1-29 | 1-45 | 2-01. | 2-18 | 2-36 | 2-54 | 3-13 
12 15 30 44) 1-00] 1-15 | 1-31 | [+47 | 2-04] 2-21 | 2-40 | 2-58 | 3°18 


Like Latitude. 
00 
rs 
N 
= 








10 | 15 | 30 | 0-46] 1-01 | 1-17) 1-33 | 1-50 | 2:07] 2-25 | 2-43 | 3-02 | 3-22 



































8 | 15 | 3l 47 | 1-031 1-19 | 1-35 | 1-53 | 2:10 | 2-28 | 2:47 | 3-06 | 3°26 
6 | 16 | 32 48) 1-04} 1-21 | 1-38 | 1-55 | 2-13} 2-31 | 2:51 | 3-10 | 3°31 
4 | 16 | 33 49 | 1°06} 1-23 | 1-40 | 1-58 | 2-16] 2-35 | 2-54) 3-14 | 3:35 
ae Bove as 50 | 1-07} 1-24 | 1-42 | 2:00 | 2°19] 2-38 | 2-58 | 3-18 | 3-39 
O | 17 | 34 | 0-51 | 1-09] 1-26 | 1-44 | 2-03 | 2-22] 2-41 | 3-01 | 3-22 | 3-43 
a Dobra a 35 52 | 1-10} 1-28 | 1-47 | 2:05 | 2-25 | 2°44 | 3-05 | 3:26 | 3-47 
4 | 18 | 35 53 | 1-121 1°30 | 1-49 | 2-08 | 2-28 | 2-48 | 3-08 | 3-30 | 2-51 
6 | 18 | 36 55 | 1-13 | 1-32| 1-51 | 2:10 | 2-31 | 2-51 | 3-12 | 3-33 | 3-55 
8 | 18 | 37 56 | 1-151 1-34| 1-53 | 2-13 | 2-33 | 2-54 | 3-16 | 3-37 | 4-00 
10 19 | 38 | 0-57} 1-164 1-36 | 1-55 | 2°16 | 2:36] 2-58 | 3-19 | 3-41 | 4:04 
Ss 12 | 19 | 39 58 | 1-171 1-38 | 1-58 | 2:18 | 2:39] 3-01 | 3:23 | 3-45 | 4:08 
B 14 | 20 | 39 | 59| 1-19} 1-39 | 2-00 | 2-21 | 2-43 | 3-04 | 3-27 | 3-49 | 4:13 
4 16 | 20 | 40 | 1-00} 1-21] 1-41 | 2-02 | 2:24 | 2-46 | 3-08 | 3-30 | 3°54 | 4:17 
g 18 | 20 | 4I | 1-02| 1-22] 1-43 | 2-05 | 2:27 | 2-491 3-11 | 3-34 | 3-58 | 4°22 
S 20 | 21 | 42 | 1-03 | 1-24) 1-45 | 2-07 | 2-29 | 2-521 3-15 | 3-38 | 4-02 | 4°26 











22 | 21 | 43 | 1-04) 1:26] 1-48 | 2-10 | 2-32 | 2-55 | 3-19 | 3-43 | 4-07 | 4:31 
24 | 22 | 43 | 1-05 | 1-27] 1-50 | 2:12 | 2:35 | 2:59 | 3-23 | 3-47 | 4:11 | 4:36 
26 | 22 | 44 | 1-07| 1-29} 1-52 | 2°15 | 2:39 | 3-02 | 3-27 | 3-51 | 4:16 | 4°41 
28 | 23 | 45 | 1-08) 1-31} 1-54 | 2-18 | 2-42 | 3-06] 3-31 | 3-56 | 4:21 | 4-47 























— 30 | 23 | 46 | 1-10} 1-33} 1-57) 2-21 | 2-45 | 3-10] 335 | 4-01 | 4-26 | 4-52 
































AZIMUT continué 160°%155°\150°\145°|1 4041 35° 130°) 1 25°|1 20° 








Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. | 







































































































































































9 LATITUDE 58°. 2 A L’Horizon 
my 2 VRAIL. 
<j <4 
z q 
ie AZIMUTH. 5 
3 Diff. 
Q | 63°; 66°; 69°; 72°, 75° 78°; 81°; 84°; 87°| 90°} a JA™P| Asc. 
; h. m. | h.m. | h.m. | hem. | h. m. f hem. | h.m.} h.m. | bh. m. | hem. ‘ Bae h. m. 
+ 30} 2-44 | 2:55 | 3-06 | 3-17 | 3-29] 3-42 | 3-55 | 4-08 | 4-21 | 4-35] O} 0-00| 0- 0-0 
2812-50 | 3-01 | 3:12 | 3-24 | 3-361 3-49 | 4:0] | 4:15 | 4:28 | 4-42) TF] 1-53 6:4 
9612-55 | 3-07 | 3:18 | 3-30 | 3-42} 3-55 | 4-08 | 4-21 | 4-35 | 4:49] 2] 3-47) 12-8 
24| 3:01 | 3:12 | 3-24 | 3-36 | 3-481 4-01 | 4:14 | 4-28 | 4-41 | 4-55] 31 5-40] 19-2 
221 3-06 | 3:18 | 3-29 | 3:42 | 3-541 4:07 | 4:20 | 4-34 | 4-47| 5-02] 4] 7°34) 25-7 
2013-11 | 3+23 | 3-35 | 3-47 | 4:00} 4:13 | 4:26 | 4-39 | 4-53 | 5-071 5S] 9-28) 0-32-2 
18} 3-16 | 3-28 | 3-40 | 3-52 | 4-05] 4:18 | 4-31 | 4:45 | 4-59 | 5-13] 6111-23) 38-7 
16| 3-21 | 3-33 | 3-45 | 3-58 | 4:11 | 4:24| 4371 4:51 | 5-05| 5-19] 7113-18) 45-3 
[4] 3°25 | 3-37 | 3-50 | 4:03 | 4:16] 4-29 | 4-42 | 4-56 | 5-10| 5:24] 8115-14) 52-0 
1213-30 | 3-42 | 3-55 | 4:08 | 4:21 | 4:34 | 4-48 | 5-01 | 5-151 5-29] 9117-10| 58-7]- 
10} 3-34 | 3-47 | 4:00 | 4:13 | 4-26] 4-39 | 4-53 | 5-07 | 5-21 | 5-35 |1 O1 19-08] 1-05-6 
813-39 | 3-51 | 4:04] 4-17| 4:31 | 4-44 | 4-581 5:12 | 5-26 | 5-40011121-06| 12-5 
613-43 | 3-56 | 4:09 | 4:22 | 4:35 | 4-49 | 5-03 | 5°17 | 5-31 | 5-45 112123-06| 19-5 
4.| 3-47 | 4:00 | 4:13 | 4-27 | 4-40 | 4-54 | 5-08 | 5-22 | 5-36 | 5-50] 13]25-07) 26-7 
+ 213-52! 4:05| 4:18 | 4:31 | 4:45} 4-59 | 5-13 | 5:27 | 5-41 | 5°55114127-10| 34-0 
013-56 | 4:09 | 4:23 | 4:36 | 4-50] 5-04 | 5-18 | 5-321 5-46 | 6:00 | 1 5]29-14| 1-41-6 
— 214-09 | 4:14 | 4-27 | 4-41 | 4-55] 5-09 | 5-231 5-3715-51 | 6-05 116131-21| 49-3 
414-05 | 4:18 | 4:32 | 4:45 | 4-591 5-13 | 5-28 | 5-42| 5-56 | 6-10117133-29| 56-9 
614-09 | 4-22 | 4:36 | 4:50 | 5-04] 5-18 | 5-33 | 5-47 | 6-01 | 6-15 | 18135-40| 2-05-3 
8] 4:13 | 4:27 | 4:41 | 4:55 | 5:09] 5-23 | 5-37 | 5-52 | 6:06 | 6:20119137-54| 13-8] 
10} 4:18 | 4:32 | 4-46 | 5-00 | 5-141 5-28 | 5-43 | 5-57 | 6-11 | 6-25 | 201 40-12) 2-29-5 
[21 4:22 | 4:36 | 4-50 | 5:05 | 5:19 | 5-33 | 5-48 | 6-02 | 6-16 | 6-31 121 142-33) 31-6 
1444:27 | 4-41 | 4:55 | 5-10 | 5:24] 5-38 | 5-53 | 6-07 | 6-22 | 6°36]22144-59| AI] 
1644-31 | 4-46 | 5:00 | 5-15 | 5-29} 5-44 | 5°58 | 6-13 | 6-27 | 6:41 123147-30| 5)-2 
1814-36 | 4-51 | 5:05 | 5-20 | 5-351 5-49 | 6-04 | 6-18 | 6-33 |-6-47 | 24] 50-08) 3-0] -8 
20) 4-41 | 4-56 | 5:10 | 5:25 | 5:40] 5-55 | 6-09 | 6-24 | 6-38 | 6-53125152-54| 13-1 
2214-46 | 5-01 | 5:16 | 5:31 | 5-461 6:00 | 6:16 | 6:30 | 6-44 | 6:58 126155-49| 25-2 
24451 | 5:06 | 5:21 | 5:36 | 5:51 | 6:06 | 6:21 | 6:36 | 6-50 | 7-05127158-57| 38-5 
261 4:57 | 5:12 | 5:27 | 5:42 | 5:57] 6-12 | 6:27 | 6:42 | 6°57 | 7-11 128162-22| 53-2 
2815-02 | 5:18 | 5:33 | 5:48 | 6-03 | 6:19 | 6-34 | 6-49 | 7-03 | 7-18 | 29166°11| 410-0 
~ 3015-08 | 5-23 | 5:39 | 5-55 | 6-10 | 6:26 | 6:41 | 6-56 | 7-10 | 7-25 1301 70-35) 4-30-0 
LIZA TITTO8 TOS9102" 99°| 96° | 93°| 90° 
donnent l’heure vraie, matin, pour I’ Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 

















































































































7. 
° LATITUDE 59°. 
* 
Z 
= AZIMUTH. 
= ° fe] ° ie] ° fo] '°o ° 
fa) 5° | 10°| 15°| 20°] 25°| 30°|: 35°) 40°: 45°) 50°| 55°| 60 
2 m. m. h.m. | h.m. fh. m. | h.m.| h.m. | h.m. | h.m.| h.m.| h.m. | hm. 
+ 30 1] II | 22 | 0-34) 0-4640-58 | 1-10 | 1-23 | 1-36] 1-50 | 2-05 | 2-21 | 2-37 
28 | 12 | 23 35| 4711-00) [+13 | 1-26 | 1-40] 1-54) 2-10 | 2-26 | 2-43 
26 | 12 | 24 | 37!) 4941-02) 1-15] 1-29 | 1-43] 1-58 | 2-14) 2-31 | 2-48 
24113 | 25 38| S514 1-04| 1-18] 1-32 | 1-47] 2-02 | 2-18 | 2-35 | 2-53 
g 22 | 13 | 26 | 39) 53] 1-06) 1-21 | 1-35 | 1-50 | 2-06 | 2-22 | 2-40 | 2:58 
ba © 
z 20 | 13 | 27 | 0-41 | 0-54] 1-09 | 1-23 | 1-38 | 1-54] 2-10 | 2-26 | 2-44 | 3-02 
3 . 
- 18] 14 | 28 | 42] 56) 4-11 | 1-25} 1-41 | 1-57] 2-13 | 2-30 | 2-48 | 3-07 
~ 16 | 14 | 28 43 | 58\ 1-12) 1-28| 1-44) 2:00] 2-17 | 2-34 | 2-53 | 3-11 
a 14-} 451 29 44\ 5941-14} 1-30] 1-46 | 2-03 | 2-20 | 2:38 | 2-57 | 3-16 
12 4 15-| 30 45 | 1-01] 1-16 | 1-32 | 1°49 | 2:06] 2-23 | 2-41 | 3-01 | 3-20 
10 | 15 | 31 | 0-46} 1-02] 1-18 | 1-35 | 1-51 | 2:09 | 2-27 | 2-45 | 3:04 | 3-24 
81 16 | 3! 47 | 1-041 1-20 | 1-37 | 1-54| 2:12] 2-30 | 2-49 | 3-08 | 3-28 
6 | 16 | 32 49 | 1-05} 1-22) 1:39 | 1-56 | 2-14] 2-33 | 2-52 | 3-12 | 3-32 
4116 | 33 50 | 1-06] 1-24) 1-41 | 1-59 | 2-17] 2-36 | 2:56 | 3-16 | 3-36 
+ DAA: 4134 51 | 1-08) 1-25 | 1-43 | 2:01 | 2-20] 2-39 | 2-59 | 3-20 | 3-40 
O | 17 | 34 | 0-52) 1-09] 1-27) 1-45 | 2:04 | 2-23} 2-42 | 3-02 | 3:23 | 3-44 
— 2 18 | 35 53 | 1-111 1-29 | 1-47 | 2:06 | 2:26 | 2-46 | 3-06 | 3-27 | 3-48 
4118 | 36 54] 1-12} 1°31 | 1-50 | 2:09 | 2:29 | 2-49 | 3-09 | 3-31 | 3-52 
6 4.38.1: 37 55| 1-14).1-33 | 1-52 | 2-11 | 2-31 | 2-52 | 3-13 | 3-34 | 3-56 
8 | 19 | 37 56\ 1-15 | 1-34) 1-54 | 2:14 | 2-34] 2-55 | 3-16 | 3-38 | 4-00 
10 | 19 | 38 | 0-57} 1-17] 1-36 | 1-56 | 2:16 | 2-37] 2-58 | 3-20 | 3-42 | 4:04 
3 12 1 19 | 39 58 | 1-18] 1-38 | 1-58 | 2:19 | 2:40] 3-02 | 3-23 | 3-46 | 4:08 
B 14 4] 20 | 40 | 59} 1-20} 1-40 | 2-01 | 2-22 | 2-43 | 3-05 | 3-27 | 3-50 | 4-13 
K 16 | 20 | 40 | J-01 | 1-21] 1-42 | 2-03 | 2-24 | 2:46 13-08 | 3-31 | 3:54| 4:17 
» 8 | 20 | 4I | 1-02) 1-23] 1-44 | 2-05 | 2-27 | 2:49 13-12 | 3-35 | 3-58 | 4-21 
4 
= 20 | 21 | 42 | 1-03 | 1-24] 1-46 | 2-08 | 2-30 | 2-52] 3-15 | 3-38 | 4:02 | 4:26 
22 | 21 | 43 | 1-04) 1-264 1-48 | 2-10 | 2-33 | 2:-5513-19 | 3-42 | 4-07 | 4:31 
24 | 22 | 44 | 1-05) 1-28] 1-50 | 2-13 | 2:36| 2:59 | 3-23 | 3-47| 4-11 | 4-35 
26 | 22 | 44 | 1-07| 1-29] 1-52 | 2-15 | 2-39 | 3-02 | 3-26 | 3-51 | 4:16 | 4-40 
28 | 23 | 45 | 1-08| 1-31] 1-54 | 2-18 | 2-42 | 3-06 | 3-30 | 3-55 | 4-21 | 4-46 
— 30} 23 | 46 | 1-10} 1-33] 1-57 | 2-21 | 2-45 | 3:10] 3-35 | 4:00 | 4-26 | 4-5] 
AZIMUTH continued || €5°\160°1 55°\150°|145°|1 40°%1 35° 1 30°| | 25°| 120° 











When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 




















Z, ba 
= LATITUDE 59°, = “hoy oulees 
=< < Horizon. 
z z 
4 AZIMUTH. 5 
= ° ° Jo ° '° ° ° fo} ° bn Am Dasc 
Q | 63°; 66°| 69°| 72°| 75°[ 78°| 81°| 84°) 87°| 90°18 P 
- h. m.| hem. | h.m. | hem. | hem} him.| hm. | hem. | hem. | hem, ee, hem: 
+30] 2-48 | 2-58 | 3-10 | 3:21 | 3-33] 3-46 | 3-58 | 4-11 | 4-25 | 4-39 | OF 0-00) 0- 0-0 











1-57 6°7 
SFE Fay 
5-50} 20:0 


281 2-53 | 3-04! 3-16 | 3-27 | 3-40] 3-52 | 4:05 | 4:18 | 4-32 | 4-45 
9261 2-59 | 3:10 | 3-21 | 3°33 | 3:46] 3°58 | 4:11 | 4:24 | 4:38 | 4-52 
24| 3-04 | 3-15 | 3-27 | 3-39 | 3-51] 4:04 | 4:17 | 4-30 | 4:44 | 4-58 























I 

2 

3 
221 3-09 | 3-20 | 3-32 | 3°44 | 3-57] 4:10 | 4:23 | 4-36 | 4:50 | 5:04] 4] 7:47| 267 
201 3:14| 3:25 | 3-37|3-50| 4:02] 4:15 | 4:28 | 4-42 | 4:56| 5-09] 5S] 9-45) 0°33-5 
1813-18 | 3-30 | 3-42 | 3:55 | 4-08] 4:21 | 4-34 | 4-47| 5-01 | 5-15] 6411-43) 40-3 
16] 3-23 | 3°35 | 3-47 | 4:00 | 4-13 | 4:26 | 4:39 | 4-53 | 5-06| 5-20} 7|13°41| 47-2 
| 4| 3-27 | 3-40 | 3-52 | 4:05 | 4:18] 4:31 | 4:44| 4:58 | 5-12| 5-26] 8) 15-41) 54-1 
1213-32 | 3-44) 3-571 4:10 | 4:23] 4:36 | 4:49 | 5-031 5-171 5-31] 917-41) 101-1 











10} 3-36 | 3-49 | 4-01 | 4:14 | 4:27] 4-41 | 4:54 | 5-08 | 5-22 | 5-361 10) 19-42) 1-08-3 











3-40 | 3-53 | 4:06 | 4:19 | 4:32] 4-45 | 4-59 | 5-13 | 5+27| 5-41] 11 421-45) 15-5 
3-45 | 3-57 | 4:10 | 4:23 | 4:37] 4:50 | 5:04 | 5-18 | 5-32 | 5-46] 12]23-49| 22-9 
3-49 | 4:02 | 4:15 | 4:28 | 4-41 | 4-55 | 5:09 | 5-22 | 5-36 | 5-50]13]}25°54| 30°4 
3-53 | 4:06 | 4:19 | 4:32 | 4-46 45-00 | 5°13 | 5-27 | 5-41 | 5-554 14}28-01| 38:1 

















4:01 | 4:14 | 4:28 | 4-41 | 4°55] 5-09 | 5-23 | 5-37) 5-51 | 6-05] 16|32-21| 54-0 
4:05 | 4°19 | 4:32 | 4-46 | 5:00] 5-14 | 5-28 | 5-42 | 5-56 | 6-10] 17] 34-35) 2-02-3 
4:10 | 4:23 | 4:37 | 4:51 204 | 5:18 | 5-32 | 5-46 | 6:00 | 6-141 18}36-52| 10-9 
4:14| 4:27 | 4°41 | 4:55 | 5:09 1 5-23 | 5-37 | 5-51 | 6:05 | 6-19 | 19439°12| 19-9 








8 
6 
4 
2 
O| 3-57 | 4-10 | 4-24 | 4-37 | 4-51 | 5-04 | 5:18 | 5-32 | 5-46 | 6-00 | | 5] 30-10) 1-45-9 
Z 
4 
6 
8 





1014-18 | 4:32 | 4-46 | 5:00 | 5+144 5-28 | 5:42 | 5-56 | 6:10 | 6-24 |20) 41-37] 2-29:] 














[2] 4-22 | 4-36 | 4:50 | 5:04 | 5:19] 5-33 | 5-47 | 6-01 | 6-15 | 6:29] 2114406] 38-8 
14] 4:27 | 4-41 | 4-55 | 5-09 | 5-23 | 5-38 | 5:52 | 6-06 | 6:20 | 6-34] 22146-40| 49-0 
161 4:31 | 4-45 | 5:00 | 5-14 | 5:28} 5-43 | 5-57 | 6-11 | 6:26 | 6-40}23149-21| 59-8 
18] 4-36 | 4-50 | 5-05 | 5:19 | 5-34] 5-48 | 6:02 | 6-17 | 6-31 | 6-45] 24152-10| 3-11-3 














2014-40 | 4-55 | 5°10 | 5:24 | 5-391 5+53 | 6-08 | 6-22 | 6-36 | 6-51 1251 55-08! 3-23-6 








22| 4-45 | 5-00 | 5-15 | 5-29 | 5-44] 5-59 | 6-13 | 6-28 | 6-42 | 6-56] 26|58-20| 37-1 
24) 4:50 | 5:05 | 5-20 | 5:35 | 5-50] 6-04 | 6-19 | 6-34 | 6-48 | 7-02] 27] 61-49| 52-0 
26| 4:55 | 5:11 | 5-26 | 5:41 | 5-56] 6-10 | 6-25 | 6-40 | 6-54 | 7-08 | 28 | 65-08] 4-08-9 
2815-01 | 5:16 | 5:31 | 5:46 | 6:02] 6-17 | 6-31 | 6-46 | 7-00 | 7:15] 291 70-16} 29-2 





'— 3015-06 | 5:22 | 5-37 | 5-53 | 6-08 | 6-23 | 6:38 | 6-53 | 7-07 | 7-21 130) 76-07) 4-55-7 





LI7 IL 4111108" 1054%102° 99°| 96° | 93°} 90° 












































give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





LATITUDE 60°. 





AZIMUTH. 
5° 1 10°| 15°| 20°} 25°| 30°) 35°| 40°] 45°| 50°; 55°; 60° 
m | m. h.m. | h.m.[ h.m.| h.m.}| hom. | hem. | hem. | h.m. | hem. | h. ™. 
+ 30 12 23 | 0:35 | 0:-4740-59 | I-12 | 1-25 | 1-39 | 1-53 | 2-08 | 2:24 | 2-4] 


DECLINATION, 

















1-02 | 1:15 | 1-28 | 1-42 | 1-57 | 2-13 | 2-29 | 2-46 
1:04) 1-17 | 1-31 | 1-46] 2-01 | 2-17 | 2:34] 2-51 
241 13 26 39 5241-06 | 1:20 | 1-34 | 1-49] 2-05 | 2-21 | 2-38 | 2-56 
1-08 | 1-22 | 1-37 | 1-52 | 2-08 | 2:25 | 2-42 | 3-00 








201 14 | 27 | 0-41 | 0-551) 1-10! 1-25 | 1-40 | 1-56] 2-12 | 2:29 | 2-47 | 3-05 








1-12 | 1-27 | 1-43 | 1-59 | 2-15 | 2-33 | 2-51 | 3-09 
1-14| 1-29 | 1-45 | 2-02 | 2-19 | 2:36 | 2:55 | 3-14 
I4] 15 | 30 45 | 1-00} 1-16 | 1°31 | 1-48 | 2-05 | 2-22 | 2-40 | 2-58 | 3-18 
1-17 | 1-34 | 1-50 | 2-08 | 2-25 | 2-43 | 3-02 | 3-22 


Like Latitude. 
05 














10} 16 | 31 | 0-47) 1-03] 1-19 | 1°36 | 1-53 | 2:10] 2-28 | 2-47 | 3-06 | 3-26 











OF SE RIE hero ao te hace 


04) 1-21 | 1-38 | 1-55 | 2-13 | 2-31 | 2-50 | 3-10 | 3-30 
























































8} 16 | 32 | 48/1 
6] 16 | 33 | 49/| 1-05] 1-23 | 1°40 | 1-58 | 2:16 | 2-34 | 2-54 | 3-13 | 3-34 
4| 17 | 33 | 50] 1-07] 1-24 | 1-42 | 2-00 | 2-19 | 2-38 | 2-57 | 3-17 | 3-38 4 
+ 2] 17 | 34 | 51] 1-08} 1-26 | 1-44 | 2-03 | 2-21 | 2-41 | 3-00 | 3-21 | 3-41 : 
O| 17 | 35 |0-52| 1-10] 1-28 | 1-46 | 2-05 | 2:24 | 2-44 | 3-04 | 3-24 | 3-45 i 
— 2] 18 | 35 | 53| 1-11] 1-30 | 1-48 | 2-07 | 2-27 | 2-47 | 3-07 | 3-28 | 3-49 
4] 18 | 36 | 54] 1-12] 1-31 | 1-50 | 2-10 | 2-29 | 2-50 | 3-10 | 3-31 | 3-53 i 
6] 18 | 37 | 55| 1-14] 1-33 | 1-52 | 2-12 | 2-32 | 2-53 | 3-14 | 3°35 | 3-57 ; 
8] 19 | 38 | 56) 115] 1-35} 1-55] 2-15 | 2°35 | 2-56 | 3-17 | 3°39 | 4-01 : 
10] 19 | 38 | 0-57) 1-17] 1-37 | 1-57 | 2-17 | 2-38 | 2-59 | 3-20 | 3-42 | 4-05 : 
3 12] 19 | 39 | 59] 1-18] 1-38) 1°59 | 2-20 | 2-40 | 3-02 | 3-24 | 3-46 | 4-09 
2 14] 20 | 40 | 1-00) 1-19] 1-40 | 2-01 | 2-22 | 2-43 | 3-05 | 3-27 | 3-50 | 4-13 i 
4 16] 20 | 40 | 1-01 | 1-21] 1-42 | 2-03 | 2-25 | 2-46 | 3-08 | 3-31 | 3:54 | 4-17 
g 18] 2t | 41 | 1-02) 1-22] 1-44 | 2-06 | 2-27 | 2-49 | 3-12 | 3-35 | 3-58 | 4-21 
‘5 20] 21 | 42 | 1-03) 1-24] 1-46 | 2-08 | 2-30 | 2-52] 3-15 | 3-38 | 4-02 | 4-26 
22:| 21 | 43 | 1:04} 1-26] 1-48 | 2-10 | 2-33 | 2-56} 3-19 | 3-42 | 4:06 | 4-30 ; 
24 | 22 | 44 | 1-06 | 1-27] 1-50 | 2-13 | 2-36 | 2-59 | 3-22 | 3-46 | 4-10 | 4-35 ¢ 
26 | 22 | 44 | 1-07) 1-29] 1-52 | 2-15 | 2-39 | 3-02 | 3-26 | 3-50 | 4-15 | 4-39 ; 
28 | 23 | 45 | 1-08) 1-31] 1-54 | 2-18 | 2-42 | 3-06 | 3-30 | 3-55 | 4:19 | 4-44 





— 30] 23 | 46 | 1-09} 1-321 1-57 | 2-20 | 2-45 | 3-09 | 3-34 | 3-59 | 4°24 | 4-50 





a pa 


Azimut |l 75°\1 70°|165°|160%155°|150°|145°|1 4041 35°|1 30° | 25°| | 20° 















































Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 















































































































































: z 

Z 

S) LATITUDE 60°. = A L’Horizon 
fH < VRAI. 

= Zz, 

i. AZIMUTH. 4 

= ° ° ° Oo fo} ° ° oF ° ° al A Diff. 
Q | 63°| 66°| 69°; 72°| 75°) 78°) 81°| 84°)'87°| 90°F A JA™P | Asc. 

h.m.| h.m. | h.m.| h.m.| h.m. [| hm. | h.m.} h.m.| hm. | h. m. Seay Gore Pl 

+30 | 2-52 | 3-02 | 3-13 | 3-25 | 3-37| 3:49 | 4:02 | 4-15 | 4-28 | 4-42] O] 0-00| 0- 0-6 
281 2-57 | 3-08 | 3-19 | 3-31 | 3-43 13-55 | 4-08 | 4-211 4:35| 4-48} 11 2-00 6-9 
26 | 3:02 | 3-13 | 3-25 | 3-37 | 3-491 4-01 | 4:14| 4-27| 4:41 | 455] 2] 4-00! 13-9 
24} 3:07 | 3-18 | 3:30 | 3-42 | 3-54] 4:07 | 4:20 | 4-33 | 4-47| 5-00] 3] 6:00) 20-8 
2213-12 | 3-23 | 3-35 | 3-47 | 4-001 4-12 | 4:25 | 4-39 | 4-521 5-06] 4] 8-0!| 27-8 
2013-17 | 3-28 | 3-40 | 3-52 | 4-05] 4-18 | 4:31 | 4-44 | 4-58 | 5-11 | 5110-02) 0-34-9 
18] 3-21 | 3-33 | 3-45 | 3-57 | 4:10] 4-23 | 4:36 | 4-49 | 5-03 | 5-171 6112-04) 42-1 
16} 3-26 | 3-37 | 3-50 | 4-02 | 4:15 | 4-28 | 4°41 | 4-54|5-08| 5-221] 7114-06) 49-1 
1413-30 | 3-42 | 3-54 | 4-07 | 4-201 4:33 | 4:46 | 4:-59|5-13| 5-27] 8116-10! 56-4 
1243-34 | 3-46 | 3-59 | 4-]] | 4-241 4-37 | 4-51 | 5-04| 54181 5-321 9118-14) 1-03-7 
1013-38 | 3-50 | 4:03 | 4-16 | 4:29 | 4°42 | 4:56 | 5-09 | 5-23 | 5-37 |10120-19) I-T1-1 

813-43 | 3-55 | 4-07 | 4-20 | 4-33 | 4:47 | 5:00 | 5-14 | 5-28 | 5-41 }11]22-26| 18-7 

613-47 | 3-59 | 4-12 | 4-25 | 4-38 14-51 | 5-05 | 5:19 | 5-32 | 5-46 112] 24-34 26d 

413-51 | 4-03 | 4:16 | 4:29 | 4-421 4-56 | 5-09 | 5-23 | 5-37 | 5-51 113126-44] 34-3 
+ 213-55 | 4-07 | 4-20 | 4-33 | 4-4715-00 | 5:14| 5-28 | 5-42 | 5-55 114]28-56| 42-3 

0} 3-591 4:11 | 4-24 | 4-38 | 4:5115-05 | 5°19 | 5-32 | 5-46 | 6-00 | 5131-10) 1-50-6 
— 214-03 | 4:15 | 4:29 | 4-42 | 4-56} 5-09 | 5-23 | 5-37 | 5:51 | 6-05116133°27| 59-1 

414-07 | 4:19 | 4-33 | 4-46 | 5-00] 5:14 | 5-28 | 5-41 | 5°55 | 6-09 117135-47| 2-07-9 

6144-11 | 4:24 | 4-37| 4-51 | 5-051 5-18 | 5-32 | 5:46 | 6-00 | 6-141 18}38-10| 17-0 

8] 4-15 | 4:28 | 4-41 | 4:55 | 5-09] 5-23 | 5-37 | 5-51 | 6:05 | 6-19 | 19] 40-38) 26-4] 
1O| 4°19 | 4-32 | 4:46 | 5-00 | 5-141 5-28 | 5-42 | 5-56 | 6-09 | 6-23 |20) 43-10) 2-36-32 
12] 4-23 | 4-36 | 4:50 | 5-04 | 5-18] 5-32 | 5:46 | 6-00 | 6-14! 6:28 121145-47| 46-7 
14) 4-27 | 4°41 | 4:55 | 5-09 | 5-2315-37 | 5-51 | 6-05 | 6°19 | 6-33 |22]48:31| 57-6 
1614-31 | 4-45 | 4-59 | 5-13 | 5-281 5-42 | 5-56 | 6-10 | 6-24 | 6-38 | 23} 51-24) 3-09-3 
18] 4-36 | 4-50 | 5-04 | 5-18 | 5-331 5-47 | 6-01 | 6-15 | 6-29 | 6-43 |24]54-26| 21-8] 
20] 4-40 | 4:55 | 5-09 | 5-23 | 5-38 | 5-52 | 6-06 | 6-20 | 6-35 | 6-49 [25] 57-42) 3-35-5 
22) 4-45 | 4:59 | 5-14 | 5:28 | 5-431 5-57 | 6-12 | 6-26 | 6-40] 6-54}26161-15| 50-6 
2414-50 | 5-04| 5-19 | 5-33 | 5-48 16-03 | 6-17 | 6-31 | 6-46 | 7-00 1271 65-14) 407-8 
26 | 4-55 | 5-09 | 5-241 5-39 | 5-541 6-08 | 6-23 | 6-37 | 6-51 | 7-05 | 28] 69-52) 28-3 
2815-00 | 5:15 | 5:30 | 5:45 | 5-591 6-14 | 6-29 | 6-43 | 6-58 | 7-12 }29}75-50, 55-0 
- 3015-05 | 5-20 | 5-35 | 5+50 | 6-06 | 6-20 | 6-35 | 6-50 | 7-04| 7:18 

LIZA 108 10594102" 99°) 96°) 93°| 90° 
donnent l’heure vraie, matin, pour l’ Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











6 LATITUDE 62°, 

. 

Zz 

- AZIMUTH, 

ray 5°) 10°, 15°| 20°) 25°; 30°; 35°) 40°) 45°) 50°) 55°| 60° 
m. m. | h.m.|h.m.jh.m./| h.m.| hm.| h.m.}h.m.}| h.m.| h.m.!| hm. 


+ 30 12 25 | 0-37 | 0-50} 1-02 | 1-16 | 1-30} 1-45] 1-59 | 2:14} 2-3] | 2-48 





28 | 13 | 25 38} 514105 | 1-19 | 1-33 | 1-48] 2:03 | 2-19 | 2-35 | 2-53 
26 | 13 | 26 40| 53] 1-07) 1-21 | 1-36 | 1-52] 2-06 | 2:22 | 2-39 | 2-57 
24 4°13: | 27 4I| 5541-09 | 1:23 | 1+38| 1-55] 2-10 | 2-26 | 2-44 | 3-02 
22 a 1k: 1 28 42| 56} 1-11 | 1-26) 1-41 | 1-57] 2°13 | 2-30 | 2-48 | 3-06 








20 | 14 | 29 | 0-43 | 0-581 1-13 | 1-28 | -44| 2-00] 2°16 | 2-34 | 2-5) | 3-10 








1-14 1:30 | 1°46 | 2-03] 2°20 | 2-37 | 2-55 | 3-14 
16 15 | 30 45 | 1-01 | 1-16 | 1:32 | 1-49 | 2-06 | 2-23 | 2-40 | 2-59 | 3-18 
14 i) Bf 46 | 1-02] 1-18 | 1-34) 1-51 | 2-08 | 2°26 | 2-44 | 3-03 | 3-22 
12 16 31 47 | 1:03 | 1-20 | 1-36 | 1°53 | 2-1] | 2:29 | 2-47 | 3-06 | 3-26 





Like Latitude. 
Co 
Ur 
ho 
‘oO 
R 
WD 
‘oO 











10 16 32 | 0-48} 1-05} 1-21 | 1-38 | 1:56 | 2-]4] 2°32 | 2-50 | 3-09 | 3-29 





16 33 49 | 1:06] 1-23 | 1-40 | 1-38 | 2-16 | 2-34 | 2-53 | 3-13 | 3-33 ; 
7.4 33 50| 1-07] 1-25 | 1-42 | 2°00 | 2-19 | 2-37 | 2-57 | 3-16 | 3-37 
fy 3 24 51 | 1-091 1-26 | 1-44 | 2-02 | 2-2] | 2-40 | 3-00 | 3-20 | 3-40 
17:3) 35 52 | 1-10] 1-28 | 1-46 | 2:05 | 2-24 | 2-43 | 3-03 | 3-23 | 3-44 














18 36 54) 1:13] 1-31 | 1-50 | 2-09 | 2-29 | 2-49 | 3-09 | 3-30 | 3-51 
18 37 55 | 1-14] 1-33 | 1-52 | 2-11 | 2-31] 2-51 | 3-12 | 3-33 | 3-54 
19 37 56 | 1-15] 1-34) 1-54 | 2:14) 2:34] 2-54 | 3-15 | 3-36 | 3-58 
19 38 57 | 1-17 | 1-36 | 1-56 | 2-16 | 2-36 | 2-57 | 3-18 | 3-40 | 4-02 


Pe eet aa 


8 
6 
4 
2 
O | 18 | 35 | 0-53) I-11] 1-30 | 1-48 | 2-07 | 2-26 | 2-46 | 3-06 | 3-26 | 3-47 
2 
4 
6 
8 


sats SG TE 





10 | 19 | 39 | 0-58} 1-18] 1-38 | 1-58 | 2-18 | 2-39 | 3-00 | 3-21 | 3-43 | 4-05 i 





12 1 20 | 39 59.| 1-191 1-39 | 2-00 | 2-21 | 2-41 | 3-03 | 3:25 | 3-47 | 4-09 
14 1 20 | 40 | 1-00} 1-21 11-41 | 2-02 | 2-23 | 2-441 3-06 | 3-28 | 3-50 | 4-13 
16 1 20 | 41 | 1-01 | 1-22] 1-43 | 2-04 | 2-25 | 2-461 3-09 | 3-31 | 3-54 | 4:17 


1-45 | 2-06 | 2°28 | 2-49 | 3-12 | 3-35 | 3-57 | 4:21 














Unlike Latitude. 
~—_ 
ie) 
» 
bad 
5 
DN 
wD 
& 


20 | 21 | 42 | 1-03 | 1-25] 1-46 | 2-08 | 2-30 | 2-521 3-15 | 3-38 | 4-01 | 4-25 














24 | 22 | 44 | 1:06! 1-28] 1-50 | 2-13 | 2-36 | 2-58] 3-22 | 3-45 | 4:09 | 4-33 
26 | 22 | 45 | 1-07| 1-291 1-52 | 2-15 | 2-38 | 3-01 | 3-25 | 3-49 | 4-13 | 4-37 
28 | 23 | 45 | 1-08| 1-31 | 1-54| 2-18 | 2-41 | 3-04] 3-29 | 3-53 | 4:18 | 4-42 





3 
4 
22 | 21 | 43 | 1-05) 1-26] 1-48 | 2-10 | 2-33 | 2-5513-18 | 3-42 | 4-05 | 4-29 , 











— 30 | 23 | 46 | 1-09 | 1-33 | 1-57 | 2-20 | 2-44 | 3-07 | 3-33 | 3-57 | 4:22 | 4-47 





AzimutTH]! 75°|1 70° 165°|160°|1 55°\150°|1 45° 1 40% 1 35° 130° | 25°|1 20° 









































When Lat. and Dec, are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
Zz z, 

ee LATITUDE 62°, 2 AT TRUE 
e & | Horizon. 
Zz Zz 

7 AZIMUTH. i 

2 2 

Q | 63°| 66°| 69°; 72°| 75°} 78°| 81°| 84°| 87°| 90°1 a [Az Dasc. 

an. | the mu | Jn Pecos la ee ee ie. Cha the wees 2 le 

+30] 2-58 | 3-09 | 3:21 | 3-32 | 3-44] 3-56 | 4:09 | 4-22 | 4-35 | 4:48] Q] 0-00] 0: 0-0 
28 | 3-03 | 3-14| 3:26 | 3-38 | 3-50] 4:02 | 4-15 | 4-28 | 4-41. | 4-54] 7] 2-08 7°5 
26 | 3:08 | 3-19 | 3-3] | 3-43 | 3-55] 4:07 | 4:20 | 4-33 | 4-46 | 5-00] 2} 4-16) I5:1 
243-13 | 3-24 | 3-36 | 3°48 | 4:00} 4:13 | 4-25 | 4:38 | 4-52| 5-05] 3] 6-24) 22-6 
2913-17 | 3:29 | 3-4] | 3-53 | 4:05] 4:18 | 4:30 | 4:44] 4-57| 5-10] 4] 8-33) 30-2 
20 | 3-22 | 3-33 | 3-45 | 3-57 | 4:10] 4:22 | 4:35 | 4-49 | 5-02 | 5-15] 5 | 10-41| 0-37-9 
1813-26 | 3-37 | 3-50 | 4:02 | 4:14] 4:27 | 4-40 | 4-53 | 5-07| 5-20] 6112-52) 45°6 
1613-30 | 3-42 | 3-54 | 4:06 | 4:19 | 4:32 | 4°45 | 4:58| 5-11 | 5-25) 7115-03) 53-4 
1413-341 3-46 | 3-58 | 4:11 | 4:23 | 4:36 | 4-49 | 5-03 | 5:16 | 5-30] 9117-15! 1-01-3 
1213-38 | 3-50 | 4:02 | 4:15 | 4:28 14-41 | 4-54| 5-07 | 5-20| 5-34] 9119-28) 09-3 
1013-41 | 3-54 | 4:06 | 4:19 | 4:32 | 4-45 | 4-58) 5-11 | 5-25 | 5-381] 0121-42) 1-17°5 
813-45 | 3-58 | 4:10 | 4:23 | 4:36 | 4-49 | 5-02 | 5-16 | 5:29 | 5-431 11123-59| 25-8 
613-49 | 4:02 | 4-14 | 4-27 | 4-40 | 4-53 | 5-07 | 5-20 | 5-34 | 5-47] 12126-17| 34-3 
413-53 | 4-05 | 4:18| 4:31 | 4:44] 4:58 | 5-11 | 5-24 | 5-38 | 5-511131]28-34) 42-9 

+ 213-561 4:09 | 4-22 | 4:35 | 4°48] 5-02 | 5:15.| 5-29 | 5-421 5-561 1/4131-01| 51-9 
0.) 4-00 | 4:13 | 4:26 | 4:39 | 4-52] 5-06 | 5-19 | 5-33 | 5-46 | 6-00 |/ 5} 33-27| 2-01-0 

— 214-04 | 4-17 | 4:30 | 4°43 | 4:57] 5-10 | 5:24 | 5-371 5°51 | 6-041 16135-57| 10-5 
414-07 | 4:21 | 4:34 | 4:47 | 5-01 | 5:14 | 5:28 | 5-41 | 5-55 | 6-0911/7138-31| 20-4 
614-11 | 4:24 | 4-38 | 4:51 | 5-0515-18 | 5-32 | 5-46| 5-591 6-13] /8141-10| 30-7 
814-15 | 4-28 | 4-42 | 4-55 | 5-091 5-23 | 5:36 | 5-50 | 6-041 6-17] 19143-54| 41-4 
1014-19 | 4-32 | 4:46 | 4°59 | 5-13 15-27 | 5-41 | 5-54 | 6:08 | 6-22120146-46). 52-8) 
121 4:23 | 4-36 | 4-50 | 5:04] 5:91 5:31 | 5-45 | 5-59 | 6-12 | 6-261 21 149-46] 3-04-9 
1414-26 | 4°40 | 4°54 | 5-08 | 5-22 | 5-35 | 5-49 | 6-03 | 6-17 | 6-30] 22152-56| 17-8 
1614-30 | 4:44 | 4-58 | 5:12 | 5:26} 5-40 | 5-54 | 6-08 | 6-21 | 6-35123156-20| 31-9 
1844-34 | 4:48 | 5-02 | 5:16 | 5-31 15°45 | 5-58 | 6-12 | 6-26 | 6-40124160:12| 47-4 
20 | 4:38 | 4:53 | 5-07 | 5-21 | 5-35 | 5-49 | 6-03 | 6-17 | 6-31 | 6-45 |25] 64-11) 4:05-1 
221 4-43 | 4-57 | 511 | 5-26 | 5-401 5:54 | 608 | 6-22 | 6:36 | 6-501 26169-02) 26:1 
244 4-47|5 02| 5:16 | 5°31 | 5-451 5-59 | 6-13 | 6:27 | 6-41 | 6-55127175-15| 53-6 
2614-52 | 5-07 | 5:21 | 5:35 | 5-50 | 6-04 | 6°18 | 6-331 6-47 | 7-00 

2814-57| 5-11 | 5:26 | 5:41 | 5-551 6-10 | 6:24] 6-38 | 6:52 | 7-06 

— 30'5-02 | 5-17 | 5-31 | 5-46 | 6-01 | 6-15 | 6:30 | 6-44 | 6-58 | 7-12 

LEZILEAIEETSTO8°\ 1051102" 99°| 96° | 93°) 90° 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
























































































































































z : 
~ LATITUDE 64°. 
< 
& 
a AZIMUTH. 
<3) 
Q 5° | 10°; 15°| 20°) 25°| 30°| 35°| 40°; 45°) 50°| 55°| 60° 
a m. m. h.m. | h. m. | h.m. |} h.m | h.m.| h.m.} h.m./ h.m.!} h.m./ h. m. 
+ 30 | 13 | 26 | 0-39 | 0-521 1-06 | 1-20 | 1-34 | 1-49] 2-04 | 2-20 | 2:37 | 2-54 
28 1 13 | 27 40| 54]1-08| 1-22 | 1-37 | 1-52] 2-08 | 2-24 | 2-44 | 2-59 
964 4) 2 41 | 5611-10) 1-25} 1:40} 1-554 2-11 | 2-28 | 2-45 | 3-03 
24 | 14 | 28 43| 5711-12) 1-27 | 1-42) 1-58] 2-14 | 2-31 | 2-49 | 3-07 
3 22] /4 | 29 44) 5811-13) 1-29 | 1-45 | 2-01 | 2-18 | 2-35 | 2-53) 3-11 
ms | 
2 20 | 15 | 30 | 0-45 1-004 1-15 | 1-31 | 1-47 | 2-04] 2-21 | 2-38 | 2-56 | 3-15 
cs 
S 18 | 15 | 30 46 | 1-01 | 1-17 | 1-33 | 1-49 | 2:06 | 2-23 | 2-41 | 3-00 | 3-18 
rs 16 1 15 | 34 47 | 1-02] 1-19 | 1-35 | 1-52 | 2:09 | 2-26 | 2-44 | 3-03 | 3-22 
14 | 16 | 32 48 | 1-04] 1-20 | 1-37 | 1-54 | 2:11 | 2-29 | 2-47 | 3-07 | 3-26 
121 16 | 32 49 | 1-05] 1-221 1-39 | 1-56 | 2-14] 2-32 | 2-50 | 3-10 | 3-29 
10 | 16 | 33 | 0-50 | 1-06} 1-23 | 1-41 | 1-58 | 2-16] 2-35 | 2-53 | 3-13 | 3-33 
8117 | 34 50 | 1-07] 1-25 | 1-42 | 2-00 | 2-19 | 2-37 | 2-56 | 3-16 | 3-36 
S247 | 51 | 1-08] 1-26 | 1-44 | 2-02 | 2-21 | 2-40 | 2-59 | 3-19 | 3-39 
41 17 \. 35 52! 1-10] 1-28 | 1-46 | 2-05 | 2-23 | 2-43 | 3-02 | 3-22 | 3-43 
cre he) os 53 | 1-11 11-29 | 1-48 | 2-07 | 2-26 | 2-45 | 3-05 | 3-25 | 3-46 
O | 18 | 36 | 0-54] 1-12] 1-31 | 1-50 | 2-09 | 2-28 | 2-48 | 3-08 | 3-28 | 3-49 
ue SY Sg tT ae 5511-14) 1-32| 1-52] 2-71 | 2:30] 2-50 | 3-14 | 3-34 | 3-52 
4119 | 37 56) 1-15 11-34 | 1-53 | 2-13 | 2-33 | 2-53 | 3-14 | 3-34 | 3°56 
6] 19 | 38 57 | 1-16 44-35 | 1-55 | 2945 | 2-35 | 2-56 | 3-16 | 3-38 | 3-59 
8119 | 38 58 | 1-17] 1-37 | 1-57 | 2-47 | 2:38 | 2-59 | 3-19 | 3-41 | 4-02 
10 | 20 | 39 | 0-59] 4:19] 1-39 | 1-59 | 2-19 | 2-40] 3-01 | 3-22 | 3-44 | 4:06 
s 12 | 20 | 40 | 1-00] 4-20] 1-40 | 2-01 | 2-21 | 2-42] 3-04 | 3-25 | 3-47 | 4-09 
5B 14 | 20 | 40 | 1-01 | 1-21] 1-42 | 2-03 | 2-24 | 2-45 | 3-06 | 3-28 | 3-50 | 4-13 
3 16 1 21 | 4l | 1-02| 1-22] 1-43 | 2-04 | 2-26 | 2-47 | 3-09 | 3-31 | 3-54 | 4-16 
| 18 | 21 | 42 | 1-03 | 1-24] 1-45 | 2-06 | 2-28 | 2-50] 3-12 | 3-34 | 3-57 | 4-20 
4 
a 20 | 21 | 42 | 1-04| 1-25] 1-47 | 2-08 | 2-30 | 2-53 | 3-15 | 3-38 | 4-01 | 4-24 
22 | 22 | 43 | 1-05 | 1-27] 1-48 | 2:14 | 2-33 | 2-55} 3-18 | 3-41 | 4-04 | 4-27 
24.1 22 | 44 | 1-06} 1-28} 1-50 | 2-13 | 2-35 | 2-58 | 3-21 | 3-44 | 4-08 | 4-31 
26 | 22 | 45 | 1-07| 1-29] 1-52 | 2-45 | 2-38 | 3-01 | 3-24 | 3-48 | 4-12 | 4-35 
28 | 23 | 45 | 1-08| 1-31] 1-54 | 2-17 | 2-40 | 3-04] 3-28 | 3-52 | 4:16 | 4-40 
— 30 | 23 | 46 | 1-09 | 1-33| 1-56 | 2-20 | 2-43 | 3-07 | 3-31 | 3-55 | 4-20 | 4-44 
Azimut |f 75°|1 70°|\165°\160° 1 55°\150°|1 45° 140° 135°\130°|125°\120° 











Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 





124 











AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 






































































































































z z 

fe) LATITUDE 64° © | A L’Horwon 
> E VRal. 

a Z 

a AZIMUTH. 4 

1@) oO * 

a ° ° ° ° ‘o ° ° ° ‘° of & | Amp. Diff. 
Q | 63°| 66°| 69°! 72°) 75°) 78°| 81°| 84°} 87°| 90°la Asc. 

h. m. | h.m. | h. m. | hem. |-h. m. | bh. m. | hem. | h.m. | h.m. |} h.m. ke 

° ° eh et : 
+ 30} 3-05 | 3-16 | 3-27 | 3-39 | 3-51 | 4-03 | 4-16 | 4-28 | 4-41 | 4-55] O} 0-00) 0- 0-0 
2813-10 | 3-21 | 3-32 | 3-44 | 3-56 | 4-08 | 4:21 | 4:34) 4-47} 5-00] {| 2-17 8-2 
261 3-14| 3:25 | 3°37 | 3-49 | 4-01 | 4:13 | 4:26 | 4-39 | 4-52| 5-05] 2] 4:34 16-4 
24) 3*18 | 3-30 | 3-41 | 3-53 | 4-06] 4-18 | 4:31 | 4-43 | 4-57} 5-10] 3] 6-51) 24-7 
2213-22 | 3-34 | 3-46 | 3-58 | 4:10 | 4-23 | 4:35 | 4-48 | 5-01 | 5:14] 4] 9-09) 33-0 
2013-26 | 3:38 | 3-50| 4:02 | 4:14 | 4-27 | 4-40 | 4-53 | 5-06 | 5-191 5111-28) 0-41-3 
18} 3-30 | 3:42 | 3-54 | 4:06 | 4:19] 4-31 | 4-44 | 4-571 5-10 | 5-24] 6113-48] 49-8 
16| 3-34 | 3-46 | 3-58 | 4-10 | 4:23 | 4-36 | 4-48 | 5-01 | 5-15| 5-28] 7|16-08] 58-3 
14} 3-38 | 3-50 | 4-02 | 4-14 | 4-27] 4-40 | 4-53 | 5-06 | 5-19 | 5-32] 8] 18-31] 1-07-0 
1213-41 | 3-53 | 4:05 | 4-18 | 4-31 | 4-44 | 4-57 | 5-10 | 5-23 | 5-36] 9120-54) 15-8 
1013-45 | 3:57 | 4-09 | 4:22 | 4-351 4-48 | 5-01 | 5:14 | 5-27 | 5-40 | 1 0123-20 1-24-81) 
813-48 | 4-01 | 4:13 | 4-26 | 4-39 | 4-521 5-051 5-18| 5-31 | 5-441 11 125-48 “a 

613-52 | 4:04 | 4:16 | 4:29 | 4:42] 4-55 | 5-08 | 5-22 | 5.35 | 5-48112128-19| 43-3 

413-55 | 4:08 | 4:20 | 4-33 | 4-46] 4-59 | 5-12 | 5-26 | 5-39 | 5-52113]30-52| 53-0 
4+ 213-58) 4:11 | 4:24 | 4-37 | 4:50] 5-03 | 5-16 | 5-29 | 5-43 | 5-561 14133°30| 2-03-0 

014-02 | 4:15 | 4:27 | 4-40 | 4-54] 5-07 | 5-20 | 5-33 | 5-47| 6-00115136-11| 13-3] 
— 214-05 | 4:18 | 4:31 | 4-44 | 4571 5-11 | 5-241 5-371 5-51 | 6-041 16138-58| 24-0 

4.| 4:09 | 4:22 | 4:34 | 4:48 | 5-01] 5-14 | 5-28 | 5-41 | 5-54] 6-08]17]41-50| 35-3] 

614-12 | 4:25 | 4-38 | 4-52| 5:05) 5-18 | 5-32| 5:45 | 5-58! 6-12118}44:49| 47-1 

814-15 | 4:29 | 4-42 | 4:55 | 5-091 5-22 | 5-36 | 5-49 | 6-02 | 6-16119147°58| 59-6 
1014-19 | 4-32 | 4-45 | 4-59 | 5-13] 5-26 | 5-39 | 5-53 | 6-06 | 6-20] 20j)51-17) 3-13+1 
1214-23 | 4-36 | 4:49 | 5:03 | 5-16] 5-30 | 5-43 | 5-57 | 6-10 | 6-24121154-50| 27-6 
14) 4-26 | 4-40 | 4-53 | 5-07 | 5-201 5-34 | 5-48 | 6-01 | 6-15 | 6-28] 22)58-43| 43-7 
1614-30 | 4:43 | 4-57 | 5-11 | 5-24} 5-38 | 5-52 | 6:05 | 6-19 | 6-321 23163-03| 4:02-0 
18] 4-34 4-47 | 5-01 | 5:15 | 5-29 | 5-42 | 5-56 | 6-10 | 6-23 | 6-36] 241 68-06] 23-6 
201 4-37 | 4:51 | 5-05 | 5-19 | 5-33 | 5-47 | 6-00 | 6-14 | 6-27 | 6-41 125174-36| 51-8} 
2214-41 | 4:55 | 5:09 | 5-23 | 5-371 5-51 | 6:05 | 6-18 | 6:32 | 6-46 

2414-45 | 4-59 | 5-13 | 5-28 | 5-42] 5-56 | 6-09 | 6-23 | 6-37 | 6-50 

2614-50 | 5-04} 5:18 | 5-32 | 5-461 6-00 | 6-14 | 6-28 | 6-42 | 6-55 

2814-54 | 5-08 | 5-22 | 5-37 | 5:51 16-05 | 6:49 | 6-33 | 6-47 | 7-00 
~ 301 4-59 | 5-13 | 5:27 | 5-42 | 5-561 6-10 | 6-24 | 6-38 | 6-52 | 7-05 

LIZ 114°\111°)108°| 105%102°| 99°) 96°| 93°) 90° 
donnent l’heure vraie, matin, pour l’Azimut vers le cdté polaire du Premier Vertical. 








125 


AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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Zz 
= LATITUDE 66°. 
< 
Zz 
5 AZIMUTH. 
v0 
A 5° , 10°; 15°) 20°) 25°| 30°; 35°) 40°) 45°, 50°| 55°, 60° 
x m. m. | h.m.| h.m.[h.m.}| h.m.| h,m,| h.m.]h.m. | h.m.| h.m.| h. m. 
+ 30 | 14 | 27 | 0-41 | 0-55} 1-09 | 1-24| 1-39] 1-54] 2-10 | 2-26 | 2-43 | 3-01] 
28 | 14 | 28 42| S57) I-11 | 1:26 | 1-41 | 1-57] 2:13 | 2-30 | 2-47 | 3-05 
26 | 14 | 29 43} 58] 1-13| 1-28 | 1-44 | 2:00} 2-16 | 2:33 | 2-50 | 3-09 
24 | 15 | 29 44} 5911-14) 1-30) 1°46 | 2-02] 2-19 | 2:36 | 2:54 | 3-12 
& 22) 15.1 30 45 1-01 | 1-16 | 1-32 | 1-48 | 2-05 | 2-22 | 2-39 | 2-57 | 3-16 
kom | 
S 20] 15 | 31 | 0-46} 1-02] 1-18 | 1-34 | 1-50 | 2-07 | 2-25 | 2-42 | 3-01 | 3-19 
helene, 
2.18 16.7 8! 47 | 1:03 11-19 | 1°36 | 1-53 | 2-10 | 2:27 | 2:45 | 3-04 | 3-23 
nm 16.146. 1 22 48 | 1-04] 1-21 | 1-38 | 1-55 | 2-12 | 230 | 2-48 | 3-07 | 3-26 
14 | 16 | 33 49 | 1:06] 1-22 | 1-39 | 1-57 | 2-14] 2-32 | 2-51 | 3-10 | 3-29 
10-4 Az. 7 33 50 | 1°07] 1-24| 1-41 | 1-59 | 2°17] 2°35 | 2-54 | 3-13 | 3-32 
10 | 17 | 34 | 0-51 | 1-08] 1-25 | 1-43 | 2-01 | 2-19 | 2-38 | 2-56 | 3-16 | 3-36 
8117 | 34 52) 1-09] 1-27 | 1-45 | 2:03 | 2-21 | 2°40 | 2-59 | 3-19 | 3-39 
6117 | 35 521) 1-10] 1-28 | 1-46 | 2:05 | 2:23 | 2-42 | 3-02 | 3-22 | 3-42 
Ce babs 4 88 53) I-11 | 1-29 | 1-48 | 2-07 | 2-26 | 2-45 | 3-04 | 3-24 | 3-45 
+ 2118 | 36 54| 1-12} 1-31 | 1-50 | 2-09 | 2-28 | 2-47 | 3-07 | 3-27 | 3-48 
O |} 18 | 37 | 0-55) 1-14) 1-32) 1-51 2-10 | 2-30 | 2-50 | 3-10 | 3-30 | 3-51 
ms O91 37 56 | 1-15} 1-34 | 1-53 | 2-12 | 2-32 | 2°52 | 3-12 | 3-33 | 3-54 
4119 | 38 57|\ 1-161} 1-35 | 1-55 | 2:14 | 2°34] 2°54 | 3-15 | 3-36 | 3-57 
6} 19 | 38 58 | 1-17] 1-36 | 1-56 | 2:16 | 2-36 | 2-57 | 3-18 | 3:39 | 4:00 
8 | 19 | 39 58 | 1-18] 1-38 | 1-58 | 2-18 | 2-39 | 2-59 | 3-20 | 3-42 | 4-03 
10 | 20 | 39.| 0-59} 1-19] 1-40 | 2-00 | 2-20 | 2-41 | 3-02 | 3-24 | 3-44 | 4-06 
’ 12 1 20 | 40 | 1-00| 1-20] [-41 | 2-01 | 2-22 | 2-43 | 3-04 | 3-26 | 3-47 | 4-09 
53 [4 | 20 | 4l | 1-01 | 1-22] 1-42 | 2-03 | 2-24 | 2-45 | 3-07 | 3-28 | 3-50 | 4:12 
8 16 | 21 | 41 | 1-02) 1-23] 1-44 | 2-05 | 2:26 | 2-48 | 3-09 | 3-31 | 3-53 | 4-16 
» 18 | 2i | 42 | 1-03 | 1-24] 1-45 | 2-07 | 2-28 | 2:50 | 3-12 | 3-34 | 3-56 | 4:19 
4 ——— scipcconiasitsbas 
e 20 | 21 | 43 | 1-04) 1:25] 1-47 | 2-09 | 2-30 | 2-53} 3-15 | 3-37 | 4:00 | 4:22 
22 | 22 | 43 | 1-05 | 1:27) 1-48 | 2-10 | 2-33 | 2-55 13-18 | 3-40 | 4:03 | 4:26 
24) 22 | 44 | 1°06 | 1-284 1-50 | 2-12 | 2-35 | 2-58 | 3-20 | 3-43 | 4:06 | 4:29 
26 | 22 | 45 | 1-07) 1-291 1-52 | 2-14 | 2-37 | 3-00} 3-23 | 3-47 | 4:10 | 4:33 
28 | 23 | 45 | 1-08| 1-31] 1-54 | 2-17 | 2-40 | 3-03 | 3-26 | 3-50 | 4:13 | 4°37 
— 30 | 23 | 46 | 1-09} 1:32] 1-55 | 2-19 | 2:42 | 3-061 3-30 | 3-53 | 4:17 | 4-41 
AzimutTH}/ 75°|1 70°|165°\ 1601 55°\150°\1 45°| 1 4041 35°| 1 30°|125°|120° 
































When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 









































Z, Z, 
° LATITUDE 66°. <1 Beg eee 
a = | Horizon. 
Zz v4 
5 AZIMUTH. 4 
: : 
AB | 63°) 66°) 69°) 72°) 75°) 78°) 81°) 84°) 87°) 90°]4 | Amp. | Dase 
h. m. | h.m, | hem. | hem. | h.m.] he. m.| h.m.} h.m.} h.m.| h. m. he m 
° ° o 7 = 
+ 3013-11 | 3-23 | 3-34 | 3-46 | 3-571 4-10 | 4:22 | 4-35 | 4-47| 5-00] OF 0-00| 0- 0-0 
28 | 3-16 | 3:27 | 3-38 | 3-50 | 4°02 | 4:14 | 4:27 | 4-39 | 4-52| 5-054 J} 2-28 9-0 
26 | 3°20 | 3-31 | 3-43 | 3-54| 4:07] 4:19 | 4-31 | 4-44] 4-57| 5-10] 2) 4:55| 18-0 
24) 3:23 | 3-35 | 3-47 | 3-59 | 4-11 | 4-23 | 4-36 | 4-48 | 5-01 | 5-14] 3] 7-24) 27-0 
22) 3:27 | 3:39 | 3:51 | 4:03 | 4:15 | 4:27 | 4-40 | 4:53 | 5-061 5-191 4] 9-53) 36-1 
2013-31 | 3-43 | 3:54) 4:07 | 4:19 | 4-31 | 4°44 | 4-57 | 5-10 | 5-23} 5 | 12-22) 0-45-3 
181 3-34| 3-46 | 3-58 | 4:10 | 4-231] 4-35 | 4:48 | 5-01 | 5-14| 5-27] 6114-54) 54:6 
1643-38 | 3-50 | 4:02 | 4°14 | 4:26 | 4-39 | 4-52 | 5-05 | 5:18 | 5-33 | 7117-26) 1:04-0 
14} 3-41 | 3-53 | 4:05 | 4-18 | 4:30 | 4-43 | 4-56 | 5:08 | 5-21 | 5-351 8120-0! 13:6 
1213-44 | 3-57 | 4:09 | 4-21 | 4°34] 4-46 | 4-59 | 5-12 | 5:25 5-38] 9122-37| 23-4 











10] 3-48 | 4:00 | 4:12 | 4:25 | 4:37 | 4:50 | 5-03 | 5-16 | 5-29 | 5-421 1 0125-16) 1-33-3 

















3-51 | 4:03 | 4:16 | 4°28 | 4°41 | 4°54 | 5-06 | 5-19 | 5-33 | 5-46] 111427-59| 43-5 
3-54 | 4:06 | 4:19 | 4:32 | 4°44] 4-57 | 5-10 | 5:20 | 5°36 | 5-49 1.12130-45| 54-1 
3-57 | 4:10 | 4:22 | 4°35 | 4°48] 5-01 | 5:14 | 5-27 | 5-40 | 5-53 | 13} 33-35| 2:04-9 
4:00 | 4-13 | 4:26 | 4°38 | 4°51 | 5-04 | 5-17 | 5-30 | 5°43 | 5-561 14136-30| 16:2 

















4:06 | 4:19 | 4:32 | 4-45 | 4:58) 5-11 224 5°37 | 5°50 | 6:04] 1642-40) 40-4 
4:10 | 4:23 | 4:35 | 4-48 | 5:01 | 5-15 | 5-28 | 5-41 | 5-54) 6-07 | 17|45-57| 53-5 
4:13 | 4:26 | 4°39 | 4:52 | 5:05 | 5-18 | 5-31 | 5-44 | 5-58 | 6-11 | 181 49-27| 3-07-5 
4:16 | 4-29 | 4-42 | 4:55 | 5:08 | 5-22 | 5-35 | 5-48 | 6-01 | 6-14] 19]53-10! 22-6 








8 
6 
4 
2 
0} 4-03 | 4-16 | 4-29 | 4:42 | 4-55] 5-08 | 5-21 | 5-34 | 5-47 | 6-00 | 1 5139-31| 2-28-0 
Bs 
4 
6 
8 








10] 4:19 | 4:32 | 4:45 | 4:59 | 5:12] 5:25 | 5-38 | 5-52 | 6-05 | 6-18 |20} 57-14) 3-39-3 








[2| 4:22 | 4:36 | 4:49 | 5:02 | 5:15 | 5-29 | 5-42 | 5-55 | 6-09 | 6-22 121161-46| 58-2 
14] 4:26 | 4-39 | 4-52 | 5-06 | 5°19 | 5-32 | 5-46 | 5-59 | 6-12 | 6:25 | 221 67-04] 4-20-6 
16| 4-29 | 4-42 | 4:56 | 5-09 | 5:23 | 5-36 | 5-50 | 6-03 | 6-16 | 6-291 23173-52| 49-7 
1814-32 | 4-46 | 4-59 | 5:13 | 5:26 | 5-40 | 5-53 | 6:07 | 6:20 | 6-33 











2014-36 | 4:50 | 5:03 | 5-17 | 5-30 | 5-441 5-57| 6-11 | 6-24 | 6-37 





2214-40 | 4:53 | 5:07 | 5-21 | 5:34} 5:48 | 6-01 | 6-15 | 6:28 | 6-4] 
241 4:43 | 4:57| 5:11 | 5:25 | 5-38 | 5-52 | 6-06 | 6-19 | 6-33 | 6-46 
261 4:47 | 5:01 | 5-15 | 4:29 | 5:43 | 5-56 | 6:10 | 6-24 | 6-37 | 6-50 
2814-51 | 5-05 | 5+19 | 5-33 | 5-471 6-01 | 6-15 | 6:28 | 6-42 | 6-55 


— 3014-55 | 5-10 | 5:24| 5:38 | 5-521 6-06 | 6-19 | 6-33 | 6-46 | 7-00 














LI7 1141 TT 108"\105%102°% 99°| 96° | 93°| 90° 



































give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 























































































































Z 
° LATITUDE 68°. 
& 
Z 5 
= AZIMUTH. ‘ss 
3] vil 
fa S° 1-40"). 15°] 20% 25%) 30°| S5"| 40°) 4a oe) 55°| 60° a8 
elt m. m. | h.m.| h.m.]h.m.| h.m.| h.m.| h.m.]| he m.| h.m.| h. m.} hm. y 
+ 30] 14 | 28 | 0-43| 0-57] 1-13 | 1-27 | 1-43 | 1-59] 2-14 | 2-32 | 2-49 | 3-07 a 
28 | 15 | 29 | 44) 59] 1-14] 1-29 | 1-45 | 2-01 | 2-18 | 2-35 | 2-52 | 3-10 g 
26 | 15 | 30 | 45} 1-00] 1-16] 1-31 | 1:47 | 2-04] 2-21 | 2-38 | 2-56 | 3-14 ; 
24] 15 | 30 | 46] 1-01 | 1-17} 1-33 | 1-49 | 2-06 | 2-23 | 2-41 | 2-59 | 3-17 4 
g 22 | 16 | 31 | 47) 1-03] 1-19] 1-35 | 1-52 | 2-08 | 2-26 | 2-44 | 3-02 | 3-20 4 
© ead «at one ° 
2 20 | 16 | 32 | 0-48| 1-04} 1-20 | 1-37 | 1-54 | 2-11 | 2-28 | 2-46 | 3-05 | 3-24 q 
e — ? a 
18] 16 | 32 | 49| 1-05] 1-22 | 1-38 | 1-56| 2-13] 2-31 | 2-49| 3-08} 3-27] 
16 | 16 | 33 | 49] 1-06] 1-23 | 1-40 | 1-58 | 2-15 | 2-33 | 2-52 | 3-11 | 3-30 a 
414) 17 | 33 | 50} 1-07] 1-24 | 1-42 | 1-59 | 2-17] 2-36 | 2-55 | 3-13 | 3-33 u 
12 | 17 | 34 | 51] 1-08] 1-26 | 1-43 | 2-01 | 2:19 | 2-38 | 2-57 | 3-16 | 3-36 a 
10 | 17 | 35 | 0-52| 1-09] 1-27 | 1-45 | 2-03 | 2:22 | 2-40 | 2-59 | 3-19 | 3-38 q 
8117 | 35 | 53] 1:10} 1-28] 1-47 | 2-05 | 2-24] 2-43 | 3-02 | 3-21 | 3-41 4 
6 | 18 | 36 | 53] I-11] 1-30 | 1-48 | 2-07 | 2:26 | 2-45 | 3-04 | 3-24 | 3-44 a 
4] 18 | 36 | 54] 1-13] 1-31 | 1-50 | 2-08 | 2-28 | 2-47 | 3-07 | 3-27 | 3-47 a 
+ 2] 18 | 37 | 55) 1-14] 1-32] 1-51 | 2:10 | 2-30] 2-49 | 3-09 | 3-29 | 3-50 9 
O | 19 | 37 | 0-56] 1-15] 1-34 | 1-53 | 2-12 | 2-32] 2:51 | 3-11 | 3-32 | 3-52 | 
— 2) 19 | 38 | 57) 1-16] 1-35 | 1-54 | 2:14 | 2-34] 2-54 | 3-14 | 3-34 | 3-55 q 
44119 | 38 | 57| 1-17] 1-36 | 1-56 | 2:15 | 2:36 | 2-56 | 3-16 | 3-37 | 3-58 a 
6 | 19 | 39 | 58] 1-18] 1-37] 1-57 | 2:17 | 2-38 | 2-58 | 3-19 | 3-40 | 4-01 
8 | 20 | 39 | 59] 1:19] 1-39] 1-59 | 2-19 | 2:40 | 3-00 | 3-21 | 3-42 | 4-03 
10 | 20 | 40 | 1-00} 1-20] 1-40 | 2-00 | 2-21 | 2-42 | 3-02 | 3-24 | 3-45 | 4-06 
12] 20 | 40 | 1-01 | 1-21] 1-41 | 2-02 | 2-23 | 2-44 | 3-05 | 3-26 | 3-47 | 4-09 ; 
£2 14 4 20 | 41 | 1-01 | 1-22] 1-43 | 2-04 | 2-25 | 2-46 | 3-07 | 3-28 | 3-50 | 4:12 é 
Ki 16 | 21 | 41 | 1-02] 1-23] 1-44 | 3-05 | 2-26 | 2-48 | 3-09 | 3-3) | 3-53 | 4-15 s 
» 8 | 2t | 42 | 1-03 | 1-24] 1-46 | 2-07 | 2-28 | 2-50 | 3-12 | 3-34 | 3-56 | 4-18 
ws 
S 20 | 21 | 43 | 1-04} 1-25] 1-47 | 2-09 | 2-30 | 2-52] 3-14 | 3-36 | 3-59 | 4-21 
22 | 22 | 43 | 1-05} 1-26 | 1-48 | 2-10 | 2-32 | 2-55] 3-17 | 3-39 | 4:02 | 4-24 
24 | 22 | 44 | 1-06 | 1-28} 1-50 | 2-12 | 2-34 | 2:57] 3:19 | 3-42 | 4-05 | 4:27 
26 | 22 | 44 | 1-07) 1:29 | 1-52 | 2-14 | 2-37 | 2-59 | 3-22 | 3-45 | 4:08 | 4:31 
28 | 23 | 45 | 1-08} 1-30 | 1-53 | 2-16 | 2-39 | 3-02 | 3-25 | 3-48 | 4-11 | 4-34 
— 30 | 23 | 46 | 1-09 | 1-32] 1-54 | 2-18 | 2-41 | 3-04] 5-29 | 3-51 | 4:15 | 4-38 
Azimut }1 75°| 1 70°|165°|160%155°| 150°|1 45° 1 40% 1 35° 1 30° 1 25°|1 20° 





























Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 






























































































































































g LATITUDE 68°. = | A L'Horizon 
<t < VRal. 
z, 4 
ie AZIMUTH, =) 
g a Diff. 
Q | 63°) 66°| 69°) 72°) 75°] 78°| BI°| 84°| 87°| 9O°FATA™P: | Ase. 
> | em. | bm.} hem. | hem. | h.m, h. m. | hem, | h.m.| h. m. | h. m. a8 2 he oe 
+30] 3-18 | 3-29 | 3-40 | 3-52 | 4:04] 4:16 | 4:28 | 4:41 | 4-53 | 5-06] O] 0-00) 0- 0-0 
28) 3-21 | 3-33 | 3-44| 3-56 | 4-081 4-20 | 4-32 4-45 | 4-58 | 5-10] 1} 2-40 9-9 
26 | 3-25 | 3:36 | 3-48 | 4:00 | 4:12 1 4-24 | 4:36 | 4-49 | 5:02 | 5-14] 2] 5-21) 19-8 
24) 3-29 | 3-40 | 3-52 | 4-04 | 4:16] 4:28 | 4:40 14-53 | 5-06| 5-19] 3] 8:02} 29-8 
22 | 3-32 | 3-44 | 3-55 | 4:07 | 4-191 4:32 | 4:44 | 4:57) 5-10! 5-22] 4410-44 39-9 
20 | 3-35 | 3-47 | 3-58 | 4:11 | 4:23} 4-35 | 4-48 | 5-01 | 5-43 | 5-26} 51 13-27| 0-50-0 
18| 3-38 | 3-50 | 4:02 | 4-14| 4:26} 4-39 | 4:51.| 5:04! 5-17| 5-30] 6]16-12| 1-00-3 
16| 3-42 | 3-53 | 4:05 | 4-18 | 4-30] 4-42 | 455 | 5-08 | 5-20| 5-33] 7118-59} 10-8 
14) 3-45 | 3-57 | 4-09 | 4-21 | 4-33 | 4-46 | 4-58 | 5-1! | 5-24 | 5-37] 8)21-49| 21-4 
12] 3-48 | 4-00 | 4:12 | 4:24 | 4:36] 4-49 | 5:02) 5:15 | 5-27! 5-40] 9124-41] 32:3 
1013-51 | 4-03 | 4:15 | 4-27 | 4-40] 4-52 | 5:05.| 5-18 | 5-31 | 5-441 0} 27-37 1-435 
8 | 3-53 | 4:06 | 4-18 | 4-30 | 4-43 | 4-56 | 5-08) 5-21 | 5-34 | 5-47] 11]30-37| 55-0 
613-56 | 4:09 | 4:21 | 4-34 | 4:46 }4-59 | 5:12 | 5:24 | 5-37 | 5-50 | 12} 33-43] 2:07-0 
413-59 | 4:12 | 4:24 | 4-37 | 4:49} 5-02 | 5-15.| 5:28 | 5-41 | 5-54113136-54| 19-4 
+ 214-02 | 4:14 | 4:27 | 4-40 | 4:5215-05| 5-18| 5-31 | 5-44| 5-571 14140-14| 32-4 
O01 4:05 | 4-17 | 4:30 | 4-43 | 4:55 15-08 | 5:21.| 5:34 | 5-47 | 6-00 1] 5143-42] 2-46-2 
— 2] 4-08 | 4-20 | 4:33 | 4-46 | 4-58 | 5-11 | 5:24.) 5-37 | 5-50 | 6-03 | 16] 47-22) 3-00-8} 
44-11 | 4-23 | 4:36 | 4-49 | 5-02 15-15 | 5:28:| 5-411 5-541 6-061 17151-18| 16-7 
6 | 4-13 | 4-26 | 4:39 | 4-52) 5-05] 5-18 | 5:31 | 5:44| 5-57 | 6-101 18453-35| 34-1 
81 4-16 | 4:29 | 4:42 | 4-55 | 5-08 | 5-2] | 5*34| 5-47 | 6-00 | 6-13 119}160-21| 53-8] 
10} 4:19 | 4-32 | 4-45 | 4-58 | 5-11 | 5-24 | 5:37,| 5-50 | 6-03 | 6-16 | 20} 65-55) 4-17:1 
12) 4:22 | 4:35 | 4-48 | 5-0] | 5:14 | 5-28 | 5:41:| 5:54 | 6-07 | 6-20}21173-04| 47-3) 
14) 4:25 | 4-38 | 4:51 | 5-05 | 5*18 | 5-31 | 5:44 | 5-57 | 6:10 | 6-23 
16 | 4-28 | 4-41 | 4:55 | 5-08 | 5-21 | 5-34 | 5-47 | 6:01 | 6-14 | 6-27 
18) 4-31 | 4-45 | 4-58 | 5-11 | 5-241 5-38 | 5-51 | 6-04 | 6-17 | 6-30 
20) 4-34 | 4-48 | 5-02 | 5-15 | 5:2815-4] | 5-55'| 6-08 | 6-21 | 6-34 
22\ 4:38 | 4-51 | 5-05 | 5:18 | 5-31. | 5-45 | 5-58 | 6-11 | 6-25 | 6-38 
24) 4:41 | 4-55 | 5-08 | 5-22 | 5-35 | 5-49 | 6:02 | 6-15 | 6:28 | 6-41 
26} 4-45 | 4:58 | 5-12 | 5-26 | 5:3915-53 | 6-06 | 6:19 | 6-32 | 6-46 
28 | 4-48 | 5:02 | 5-16 | 5-30 | 5-43 | 5-57 | 6-10 | 6-23 | 6-37 | 6-50 
— 30} 4-52 | 5-06 | 5-20 | 5:34 | 5-47] 6-01 | 6-14 | 6-28 | 6-41 | 6-54 
LIZA 111108" 10554102") 99° | 96° | 93°) 90° 
donnent I’heure vraie, matin, pour l’Azimut vers le cété polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











3 LATITUDE 70°. 

< : 

Zz 

= AZIMUTH. 

A | 5° | 10°] 15°) 20°] 25°| 30°| 35°| 40°} 45°| 50°) 55°| 60° 
m. m. |hm.|hmjhm.| hm. |hm|hmifhm.| hm} hm. | hm. 


+ 30] 15 | 30 | 0-45! 1-00} 1-15 | 1-31 | 1-47 | 2-03] 2-19 | 2-37 | 2-54 | 3-12 





“Ol | 1-17 | 1-33 | 1-49 | 2-06 | 2-22 | 2°40 | 2-58 | 3-16 
1-18 | 1°35 | 1-51 | 2:08 | 2-25 | 2°43 | 3-00 | 3-19 
°047 1-20 | 1-36 | 1-53 | 2-10} 2-27 | 2-45 | 3-03 | 3-22 
°05 | 1-21 | 1-38 | 1-55 | 2-12 | 2-30 | 2-48 | 3-06 | 3-25 


28 | 15 | 30 46 
26 | 15 | 3! 47 
24 | 16 | 32 47 
22°) 16 {32 48 


_—_—__ 
S 
Nh 





20 | 16 | 33 | 0-49} 1-064 1-23) 1-40 | 1°57 | 2-141 2-32 | 2-50 | 3-09 | 3-28 





50| 1-07] 1-24] 1-41 | 1-58 | 2-16] 2-34 | 2-53 | 3-11 | 3°31 

16 | 17 | 34 | 51] 1-08] 1-25 | 1-43 | 2-00 | 2:18 | 2-36 | 2-55 | 3-14 | 3-33 
I 

/ 


Like Latitude. 
fo) 
N 
> 
Ww 


14 17 | 34 51 | 1:09] 1-26 | 1-44 | 2°02 | 2:20} 2-39 | 2-57 | 3-17 | 3-36 
12 74 3S 52| 1-10] 1-28 | 1-46 | 2 04 | 2-22 | 2-41 | 3-00 | 3-19 | 3-39 





10 | 18 | 35 |0-53| I-11] 1-29} 1-47 | 2-05 | 2-24] 2-43 | 3-02 | 3-21 | 3-41 





81 18 | 36 54 | 1-121 1-30 | 1-48 | 2-07 | 2-26] 2-45 | 3-04 | 3-24 | 3-44 





























I 

61 18 | 36 54\ 1-13] 1-31 | 1-50 | 2-09 | 2-28 | 2-47 | 3:06 | 3:26 | 3-46 
4118 | 37 55) 1-14] 1-32) 1-51 | 2-10 | 2-30] 2-49 | 3-09 | 3-28 | 3°49 

+ 21] 19 | 37 56 | 1-154 1-33 | 1-53 | 2-12 | 2-31 42-51 | 3-11 | 3-31 | 3-51 
0} 19 | 38 | 0-57] 1-161 1-35 | 1-54 | 2:13 | 2-33 | 2-53 | 3-13 | 3-33 | 3-54 

— 2119 | 38 57 | 1°16 1-36 | 1-55 | 215 | 2:35 | 2-55 | 3-15 | 3-36 | 3-56 
4119 | 39 58 | 1-17] 1°37 | 1-57 | 2:17 | 2-37 | 2-57 | 3-17 | 3°38 | 3-59 

6 | 20 | 39 59 | 1-18] 1-38 | 1-58 | 2°18 | 2-39 | 2-59 | 3-19 | 3-40 | 4-01 

8 | 20 | 40 5911-19] 1:39 | 1-59 | 2+20 | 2:40] 3-01 | 3-22 | 3-43 | 4:04 

10 | 20 | 40 | 1-00) 1-20] 1-41 | 2-01 | 2-21 | 2-42 13-03 | 3-24 | 3-45 | 4:06 

Sg 12 4} 20 | 4I | 7-01 | 1-21] 1-42 | 2-02 | 2-23 | 2-441 3-05 | 3-26 | 3-47 | 4:09 
B 14] 20 | 4I | 1-02 | 1-22] 1-43 | 2-04 | 2-25 | 2-46 | 3-07 | 3-28! 3-50 | 4-11 
3 16 | 20 | 42 | 1-03) 1-231 1-44| 2-05 | 2-27 | 2:48 | 3-09 | 3-31 | 3-52 | 4:14 
e 18 | 21 | 42 | 1-03 | 1-24] 1-45 | 2-07 | 2-28 | 2-501 3-11 | 3-33 | 3-55 | 4:17 
z 20 | 21 | 43 | 1:04! 1-251 1-47) 2-08 | 2:30 | 2:52 13-14 | 3-36 | 3-58 | 4-20 








22 | 21 | 43 | 1-05) 1:26} 1-48 | 2-10 | 2-32 | 2-54] 3-16 | 3-38 | 4-00 | 4:23 
24 | 22 | 44 | 1-06| 1:28] 1-49 | 2-12 | 2:34 | 2-571 3-18 | 3-41 | 4:03 | 4:25 
26 | 22 | 44 | 1-06} 1:29] 1-51 | 2-13 | 2-36 | 2:58] 3-21 | 3-43 | 4:06 | 4:29 
28 | 22 | 45 | 1-07] 1-30] 1-52 | 2:15 | 2-38 | 3-01 | 3-23 | 3-46 | 4-09 | 4-32 





— 30 | 23 | 46 | 1-08] 1-31] 1-54 | 2-17 | 2-40 | 3-03 | 3:27 | 3-49 | 4:12 | 4-35 

















Azimut |/ 75°\1 70° 165° 160°] 55°|150°|1 45° 1 40% 135° 1 30° 1 25°|1 20° 





























When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
































Z, z, 

= LATITUDE 70°. ob xssies 

< < Horizon. 
Z z 

5 AZIMUTH, s 

A | 63°| 66°| 69°| 72°| 75°] 78°| 81°| 84°| 87°| 90°12 | Ame. | Dase: 
2 h. m.| hem. | him. | h.m. | him. | h.m.| hm. | hm. | hom. | hom. . er h. m. 

+30] 3-24 | 3-35 | 3-46 | 3-58 | 4:10] 4:22 | 4:34 | 4-46 | 4-59 | 5-11] O} 0-00) 0: 0-0 
28] 3-27 | 3-38 | 3-50 | 4:02 | 4-13 | 4:25 | 4-38 | 4-501 5-031 5-15] 1] 2-56) 11-0 
26 | 3-30 | 3-42 | 3-53 | 4:05 | 4-17] 4:29 | 4-41 | 4-541 5-06| 5-19} 2] 5:S51| 22-0 
24| 3-33 | 3°45 | 3-57 | 4:08 | 4:20] 4:33 | 4:45 | 4-57 | 5-10 | 5-23] 3] 8-48) 33-1 
22] 3-36 | 3-48 | 4:00 | 4-12 | 4-24] 4:36 | 4-48 | 5-01 | 5-13 | 5-26] 4]11-46) 44-3] 
20] 3-39 | 3-51 | 4:03 | 4:15 | 4:27] 4-39 | 4-52 | 5-041 5-17| 5-301 5 | 14-46) 0°55-6 
18) 3-42 | 3-54 | 4:06 | 4:18 | 4-30] 4-43 | 4:55 | 5-07 | 5-20! 5-331 6] 17-48) 1-07°1 
16] 3-45 | 3-57 | 4:09 | 4-21 | 4:33] 4-46 | 4-58 | 5-10 | 5-23 | 5-36} 7420-52) 18-9 
14) 3-48 | 4:00 | 4-12 | 4-24 | 4:36] 4-49 | 5-01 | 5:14| 5-261 5-39] 8124-01) 30-9 
1213-51 | 4-03 | 4:15 | 4-27 | 4:39] 4-52 | 5-04| 5-17 | 5-30| 5-42] 9927-13| 43-2 





10} 3-53 | 4-05 | 4:17 | 4:30 | 4-42] 4-55 | 5-07 | 5-20 | 5-33 | 5-45 | 10}30-31| 1-55-9 





8] 3-56 | 4:08 | 4:20 | 433 | 4-451 4:58 | 5-10 | 5-23 | 5-36 | 5-481 11 #33-55| 2-09-1 
3-58 | 4:11 | 4°23 | 4-35 | 4-48 | 5°00 | 5°13 | 5-26 | 5-38 | 5:51 | 12437-26| 22-9 
4:01 | 4:13) 4°26 | 4°38 | 4°51 | 5°03 | 5:16 | 5:29 | 5-41 | 5:54413]41-08| 37-5 
14:04 | 4:16 | 4:28 | 4°41 | 4-541 5-06 | 5-19 | 5-32 | 5-44| 5571 14]45-01| 52-9 























4:09 | 4:21 | 4°34 | 4-46 | 4°59 | 5+12 | 5-25 | 5-37 | 5-50 | 6°03 | 16953-42| 27-9 
411 | 4:24 | 4°37 | 4°49 | 5:02 cae 5:27 | 5-40 | 5-53 | 6°06} 17§58-45| 48-6 
4:14 | 4°27 | 4°39 | 4:52 | 5-05 | 5-18 | 5-30 | 5-43 | 5-56 | 6°09 | 18] 64-54) 4-12-9 
8] 4-16 | 4-29 | 4°42 | 4-55 | 5-08] 5-20 | 5-33 | 5-46 | 5:59 | 61211917209} 44: 


6 
4 
2 
O01 4-06 | 4-19 | 4:31 | 4:44 | 4:5615-09 | 5:22 | 5-34 | 5-47] 6:00} 1 5449-11| 3:09-6 
2 
4 
6 























10} 4-19 | 4-32 | 4-45 | 4-58 | 5-10] 5-23 | 5-36 | 5-49 | 6-02 | 6-15 e 








12] 4-22 | 4-35 | 4:48 | 5:00 | 5-13 | 5-26 | 5-39 | 5-52 | 6-05 | 6-18 
14} 4:24 | 4:37 | 4:50 | 5-03 | 5:16] 5-29 | 5-42 | 5-55 | 6-08 | 6-21 
16 | 4-27 | 4°40 | 4-53 | 5-06 | 5:19] 5-32 | 5:45 | 5-58! 6-i1 | 6-24 
18] 4-30 | 4:43 | 4-56 | 5-09 | 5:22] 5-36 | 5-49 | 6-01 | 6-14 | 6:27 

















201 4:33 | 4-46 | 4:59 | 5°12 | 5-261 5-39 | 5-52 | 6:05 | 6-17 | 6-30 





2214-36 | 4-49 | 5:02 | 5-16 | 5-29] 5-421 5-55 | 6-08 | 6-21 | 6-34 
24) 4:39 | 4-52 | 5:06 | 5-19 | 5-32] 5-45 | 5-58 | 6-12 | 6-24 | 6-37 
261 4:42 | 4:56 | 5:09 | 5:22 | 5-26} 5-49 | 6-02 | 6-15 | 6-28 | 6-41 





28 | 4:45 | 4:59 | 5°12 | 5:26 | 5-39] 5:53 | 6-06 | 6-19 | 6:32 | 6-45 


~ 3014-49 | 5-02 | 5-16 | 5:29 | 5-431 5-56 | 6-10 | 6-23 | 6-36 | 6-49 





LI7ILA TTT 108" 1054102" 99° | 96° | 93°} 90° 






































give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 














S LATITUDE 72°. 

c 

Zz 

= AZIMUTH. 

AQ | 5° | 10°) 15°; 20°; 25°) 30°| 35°+ 40°] 45°) 50°| 55°) 60° 
m. m. | h.m. h. m. h. m. | h.m.} him. | h.m. fh. m | h.m,. | h.m. | h. m. 


+ 30] 15 | 31 | 0-47|1-02]41-19| 1-34) 1-51 | 2:07] 2-25 | 2-42 | 3-00 | 3-18 





284-1641) 32 47 | 1-03} 1-20 | 1-36 | 1-53 | 2:10] 2-27 | 2-45 | 3-03 | 3-21 
26 | 16 | 32 48 | 1-04] 1-21 | 1-38 | 1-55 | 2-12 | 2-29 | 2:47 | 3-05 | 3-24 
24 1 16 | 33 49 | 1:05} 1-23 | 1:39 | 1-56 | 2-14] 2-31 | 2-49 | 3-08 | 3-27 
22 4°4774 7: $8 50 | 1-074 1°24) 1-41 | 1-58 | 2-16 | 2-33 | 2-52 | 3-10 | 3-29 








20 17 | 34 | 0-51 | 1-084) 1-25 | 1-42 | 2:00 | 2-17] 2-36 | 2-54 | 3-13 | 3-32 





ST | 1-08] 1-26 | 1-43 | 2-01 | 2-19 | 2-38 | 2-56 | 3-15 | 3-34 
16 ee Sar | 52 | 1-09] 1-27 | 1-45 | 2°03 | 2-21 | 2-40 | 2-58 | 3-17 | 3-37 
14 i721); 35 53 1-10] 1-28 | 1-46 | 2:04 | 2-23] 2-41 | 3-00 | 3-20 | 3-39 
12 18 35 53 | I-11] 1-29 | 1-47 | 2-06 | 2-24] 2-43 | 3-02 | 3-22 | 3-41 


Like Latitude. 
c 
N 
bo 
SS 





10 18 36 | 0:54) 1-12] 1:30 | 1-49 | 2°07 | 2-26 | 2-45 | 3-04 | 3-24 | 3-44 






































8118 | 36.| 55) 1-13] 1-32) 1-50 | 2-09 | 2-28] 2-47 | 3-06 | 3-26 | 3-46 
6 | 18 | 37 55 | #14] 1-33 | 1-51 | 2-10 | 2-29] 2-49 | 3-08 | 3-28 | 3-48 
4:4: 191° 37 56 | 1-154 1-34) 1-53 | 2-12 | 2-311] 2-51 | 3-10 | 3-30 | 2-51 
+ 2119 | 38 57 | $16} 1-35 | 1-54 | 2-13 | 2-33] 2-52 | 3-12 | 3-32 | 3-53 
O} 19 | 38 | 0-57) 1-164 1-36 | 1-55 | 2°15 | 2-34] 2-54 | 3-14 | 3-35 | 3-55 
— 21] 19 | 39 58 | 1:17] 1-37 | 1-56 | 2-16 | 2:361 2:56 | 3-16 | 3-37 | 3-57 
44119 | 39 58 | 1-18} 1-38 | 1-58 | 2-18 | 2-38] 2-58 | 3-18 | 3-39 | 3-59 
6 | 20 | 39 59 | 1-191 1-39 | 1-59 | 2°19 | 2-391 3-CO | 3-20 | 3-41 | 4-02 
8 | 20 | 40 | 1-00} 1-20] 1-40 | 2-00 | 2-20 | 2:41] 3-01 | 3-22 | 3-43 | 4-04 
10 | 20 | 40 | 1-00) 1-21] 1-41 | 2-01 | 2-22 | 2-431 3-03 | 3-24 | 3-45 | 4:06 
3 12 | 20 | 4I | 1-01 | 1-22] 1-42 | 2-03 | 2:23 | 2-441 3-05 | 3-26 | 3-47 | 4:08 
EB I4 4] 2t | 4t | 1-02 | 1-22] 1-43 | 2-04 | 2-25 | 2-46 | 3-07 | 3-28 | 3-50| 4-1} 
Ki 16 | 21 | 42 | 1-02) #-23} 1-44 | 2-05 | 2:26 | 2:48] 3-09 | 3:30 | 3-52 | 4:13 
g 18 | 21 | 42 | 1-03 | 1:24) 1-45 | 2-07 | 2:28 | 2-491 3-11 | 3-32 | 3-54 | 4:16 
- 20 | 21 | 43 | 1-04) 1-251 1-46 | 2-08 | 2-30! 2:51 | 3-13 | 3-35 (3-56! 4:18 
22 | 22 | 43 | 1-05} 1-26] 1-48! 2-10 | 2-31 | 2-531 3-15 | 3-37 | 3-59 | 4-21 
24 1 22 | 44 | 1-05| 1-271 1-49 | 2-31 | 2°33 | 2-551 3-17 | 3-39 | 4:01 | 423 
26 | 22 | 44 | 1-06| 1-28] 1-50 | 2-13 | 2-35 | 2-57] 3-19 | 3-42 | 4-04 | 4:26 
28 | 22 | 45 | 1-07) 1-29] 1-51 | 2-14 | 2-37 | 2-59 | 3-22 | 3-44 | 4:07 | 4:29 





— 30 | 23 | 45 | 1-08) 1-30} !-53 | 2-16 | 2°39 | 3-01 | 3:24 | 3-47 | 4:09 | 4-32 








Azimut | 75°|1 70°|165°|160°%1 55°\ 1 50° 1 45°\ 1 40°) 1 35°|1 30° 1 25°|1 20° 






































Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





























































































































































































































Z Zz 
S LATITUDE 72°. & | A L’Horizon 
sr 5 VRAI. 
Zz Zz 
4 AZIMUTH. | 
Ss Q Diff. 
a £657) 66°) 69-72 751 78) 8) 84°) 87) SCI Amp-| ‘sco 
5 hm. [hom | hm} hm) hom fhm} hm} hem} hm} hem] of. ,[h. om. 
+ 3013-29 | 3-41 | 3:52 | 4:04 | 4:15] 4:27 | 4:40 | 4-52 | 5-04 | 5-17 0} 0-00! 0- 0-0 
2813-32 | 3-44) 3-55 | 4:07| 4:19} 4:31 | 4-43 | 4-56 | 5-08 | 5-20] I] 3-14, 12-3 
261 3-35 | 3-47 | 3-58 | 4:10 | 4:22 | 4:34 | 4-46 | 4-59 | 5-11 | 5:24] 2] 6-29) 24-7 
24) 3-38 | 3-50 | 4-01 | 4:13 | 4-25] 4:37 | 4-49 | 5-02| 5-14| 5-27] 3] 9-45} 37-1 
9921 3-41 | 3:52 | 4:04 | 4:16 | 4:28 | 4°40 | 4-52 | 5-05 | 5-17 | 5-30] 4413-03) 49-7 
20] 3-43 | 3-55 | 4:07 | 4:19 | 4-31 | 4-43 | 4-55 | 5-08 | 5-20 | 5-33 | 5116-23] 1-02-7 
183-46 | 3-58 | 4:10 | 4-22 | 4-34] 4-46 | 4-58 | 5-11 | 5-23| 5-36] 6119-46] 15-5 
16|3-48| 4-01 | 4:12 | 4-24 | 4-36 | 4-49 | 5-02 | 5-14] 5-26 | 5:39] 7123-14] 28-8 
14) 3-51 | 4:03 | 4-15 | 4-27 | 4-39 | 4:52 | 5-04| 5:16 | 5-29 | 5-41] 8126-46) 42-5 
1213-53 | 4:05 | 4:17 | 4-30 | 4-421] 4-54 | 5:07 | 5-19 | 5-32 | 5-44) 9130-25| 56-7 
10| 3-56 | 4:08 | 4:20 | 4:32 | 4-44] 4-57 | 5-09 | 5-22 | 5-34| 5-47 |1 0} 34-11] 2-1-1 
813-58 | 4:10 | 4-22 | 4:35 | 4-47] 4-59 | 5-12 | 5-24 | 5-37| 5-50] 1138-08] 27-0 
614-00 | 4:13 | 4:25 | 4:37 | 4-506] 5-02 | 5-14 | 5°27 | 5-40 | 5:52 ]12]42-17| 43-4 
4| 4-03 | 4:15 | 4-27 | 4-40 | 4-52] 5-05 | 5-17 | 5-30 | 5-42 | 5-55] 13] 46-43] 3-01+1 
+ 214-05 | 4:17 | 4:30 | 4:42 | 4:55 | 5:07 | 5-20 | 5°32 | 5-45 | 5-571 14451-32| 20-5 
01 4-07 | 4:20 | 4:32 | 4:45 | 4-57] 5-10 | 5-22 | 5-35 | 5-47 | 6-00 | 1 5} 56-53 342-2) 
— 214-10 | 4:22 | 4-34 | 4:47 | 5-00] 5:12 | 5-25 | 5-37 | 5-50 | 6:03 | 161 63-07] 4-07-8 
44:12 | 4:24 | 4:37 | 4:49 | 5:02 15-15 | 5:27 | 5-40 | 5-53 | 6:05]17]|71-07| 40-2 
614-14 | 4:27 | 4-39 | 4-52 | 5:05] 5-17 | 5°20 | 5-43 | 5-55 | 6:08 
8) 4:17 | 4:29 | 4-42 | 4:54 | 5:07] 5-20 | 5-33 | 5-45 | 5-58 | 6-10 
1014-19 | 4:32 | 4°44 | 4-57 | 5-101 5-22 | 5°35 | 5-48 | 6-01 | 6-13 
1214-21 | 4:34| 4:47 | 5:00 | 5-124 5-25 | 5-38 | 5-51 | 6-03 | 6-16 
[4| 4:24 | 4:36 | 4:49 | 5-02 | 5-15] 5-28 | 5-41 | 5-53 | 6:06 | 6°19 
1614-26 | 4-39 | 4:52 | 5-05 | 5-18 15-30 | 5-43 | 5-56 | 6-09 | 6-2] 
1814-29 | 4-42 | 4:55 | 5-07 | 5:20] 5-33 | 5-46 | 5-59 | 6-12 | 6-24 
901 4:31 | 4-44 | 4:57 | 5:10 | 5:23 | 5°36 | 5-49 | 6-02 | 6-15 | 6-27 
291 4:34 | 4-47 | 5:00 | 5:13 | 5:26] 5:39 | 5-52 | 6:05 | 6-18 | 6-30 
24) 4:37 | 4:50 | 5:03 | 5°16 | 5-29 | 5-42 | 5-55 | 6-08 | 6-21 | 6:33 
2614:39 | 4:53 | 5:06 | 5:19 | 5-32] 5°45 | 5°58 | 6-11 | 6-24 | 6°36 
2814-42 | 4-56} 5:09 | 5:22 | 5:35] 5-48 | 6-01 | 6:14 | 6-27 | 6°40 
— 3014-45 | 4:59 | 5-12 | 5:25 | 5:59] 5°52 | 6:04 | 6:17 | 6°31 | 6-43 
LIZA O8 9 1OS571102° 99°) 96° | 93°) 90° 
donnent l'heure vraie, matin, pour l’Azimut vers le cdté polaire du Premier Vertical. 
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DECLINATION. 
3 
° LATITUDE 74°. 
2. 
a 
A AZIMUTH. 
<3] * 
Q 5° | 10°) 15°; 20°, 25°| 30°; 35°; 40°; 45°) 50°; 55°) 60° 
i m, m. | h.m.|hom.}[h.m.| h.m.| hm.} h.m.] h.m.| h.m.} hem. | h.m. 
+ 30 1 16 | 32 | 0-48) 1-054 1-21 | 1-38| 1-55 | 2-12] 2°29 | 2-47 | 3-05 | 3-23 
28 | 16 | 33 49 | 1:06] 1-22 | 1-39 | 1-56 | 2:14] 2°31 | 2-49 | 3-07 | 3-26 
26: 7217 | "33 50 | 1:07] 1-23 | 1-41 | 1-58 | 2-15] 2:33 | 2-51 | 3-10 | 3-28 
244-7 “1-34 50 | 1-071 1-25 | 1-42 | 1-59 | 2°17] 2°35 | 2°53 | 3-12 | 3-3] 
g 2e | 17 | 34 5i | 1-08} 1-26 | 1-43 | 2-01 | 2-19 | 2°37 | 2-56 | 3-14 | 3-33 
Me | 
£ 20 | 17 | 35 | 0-52| 1-09] 1-27 | 1-45 | 2-02 | 2-21 | 2-39 | 2-58 | 3-16 | 3-36 
3 
118 | 17 | 35 | 52| I-10] 1-28 | 1-46 | 2-04 | 2-22 | 2-41 | 2-59 | 3-18 | 3-38 
a 16 | 18 | 35 53| 1-11] 1-29 | 1-47 | 2:05 | 2-24 | 2°42 | 3-01 | 3-20 | 3-40 
14 | 18 | 36 54| 1°12] 1-30 | 1-48 | 2:07 | 2-25 | 2:44 | 3-03 | 3-22 | 3-42 
Ae 18 | 36 54| 1-13] 1-31 | 1-49 | 2-08 | 2-27 | 2°46 | 3-05 | 3-24 | 3-44 
10 | 18 | 37 | 0-55 | 1-13] 1-32 | 1-50 | 2-09 | 2-28 | 2°47 | 3-07 | 3-26 | 3-46 
8°49 |.°37 55| 1-14] 1-33 | 1-52 | 2-11 | 2:30 | 2-49 | 3-09 | 3-28 | 3-48 
6 | 19 | 37 56 | 1:15] 1-34| 1-53 | 2-12 | 2°31] 2-51 | 3-10 | 3-30 | 3-50 
4119 | 38 57 | 1-16] 1-35 | 1-54 | 2-13 | 2-33 | 2°52 | 3-12 | 3-32 | 3-52 
tos Daigo) Be 57 | 1-16] 1°36 | 1-55 | 2-14 | 2:34] 2°54 | 3-14 | 3-34 | 3-54 
O01 19 | 38 | 0-58} 1-171 1-37 | 1-56 | 2-16 | 2-36} 2°55 | 3-16 | 3-36 | 3-56 
— 2119 | 39 58 | 1-181 1-38 | 1-57 | 2-17 | 2°37] 2°57 | 3-17 | 3-38 | 3-58 
4120 | 39 59 | 1-19] 1-38 | 1-58 | 2-18 | 2-38] 2°59 | 3-19 | 3 39 | 4:00 
6 | 20 | 40 59 | 1-19] 1-39 | 1-59 | 2-20 | 2:40 | 3:00 | 3-2] | 3-41 | 4-02 
8 1 20 | 4o | 1-00! 1-20] 1-40 | 2-01 | 2-21 | 2-41 | 3°02 | 3-22 | 3-43 | 4-04 
10 | 20 | 40 | 1-01 | 1-21] 1-41 | 2-02 | 2-22 | 2-43 | 3-03 | 3-24 | 3-45 | 4:06 
3 12 | 20 | 41 | 1-01 | 1-221 1-42 | 2-03 | 2-24! 2-44] 3-05 | 3-26 | 3-47 | 4:08 
ne 14 | 2! | 41 | 1-02 | 1-231 1-43 | 2-04 | 2:25 | 2-46 | 3:07 | 3-28 | 3-49 | 4-10 
i 16 | 21 | 42 | 1-02} 1-231 1-44) 2-05 | 2-26 | 2-47] 3:09 |:3-30 | 3-51 | 4:12 
» $8 | 21 | 42 | 1-03 | 1-24] 1-45 | 2-06 | 2-28 | 2-49 | 3°10 | 3-32 | 3-53.| 4-14 
id 
5 20 | 21 | 42 | 1-04| 1-25] 1-46 | 2-08 | 2-29 | 2-5) | 3°12 | 3-34 | 3-55 | 4:17 
22 | 21 | 43 | 1-04| 1-26] 1-47 | 2-09 | 2-31 | 2-52] 3:14 | 3-36 | 3-57 | 4-19 
24 | 22 | 43 | 1-05 | 1-271 1-49 | 2-10 | 2-32 | 2-54] 3:16 | 3-38 | 3-59 | 4-21 
26 | 22 | 44 | 1-06 | 1-281 1-50 | 2-12 | 2-34 | 2-56] 3°18 | 3-40 | 4:02 | 4:24 
28 | 22 | 44 | 1-06 | 1-29] 1-51 | 2-13 | 2-35 | 2-581 3-20 | 3-42 | 4-04 | 4-26 
— 30 | 22 | 45 | 1-07| 1-30] 1-52 | 2-15 | 2-37 | 2-59 | 3-22 | 3-44 | 4:06 | 4:29 
AzimuTH}! 75°|1 70°|165°|160°|1 55°|150°| 1 45°| 1 409%135°|130°\1 25°|1 20°). 
When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 



























































































































































° LATITUDE 74°. ° AT TRUE 
g os Horizon. 
z 7 
x AZIMUTH. ee 
a = 
Q | 63°| 66°) 69°; 72°, 75°| 78°; 8I°| 84°) 87°| 90°14 Amp. | Dasc. 
ae h. m. | h.m.| h.m.| hem. | h. m.] h.m.} h.m. | hem. | h.m. | h.m. pi page ae 
+ 3013-35 | 3-46 | 3-58 | 4-09 | 4-21 | 4-33 | 4:45 | 4-57 | 5:09 | 5-22] O} 0-00) 0- 0-0 
28} 3-37 | 3-49 | 4:00 | 4:12 | 4:24] 4:36 | 4°48 | 5:00 | 5-12| 5-25] I] 3-38) 14-0 
9613-40 | 3-51 | 4:03 | 4-15 | 4:27] 4:39 | 4:51 | 5:03 | 5-15 | 5:28] 2] 7-16} 28-0 
241 3-42 | 3-54| 4:06 | 4:18 | 4-29] 4:41 | 4-54 | 5-06 | 5-18 | 5-31] 3]10-57) 42:1 
2213-45 | 3-56 | 4:08 | 4:20 | 4-32 | 4:44 | 4°56 | 5-09 | 5-21 | 5-331 4114-40| 56-5 
2013-47 | 3-59 | 4-11 | 4:23 | 4:35 | 4:47 | 4:59 | 5-11 | 5:23 | 5-36) 5118-26) I-11-1 
1813-49 | 4-01 | 4:13 | 4:25 | 4:37] 4-49 | 5-01 | 5-14| 5-26 | 5-39] 6]22:17| 26-0 
1613-52 | 4:03 | 4:15 | 4:27 | 4:40] 4:52 | 5:04| 5:16 | 5-29| 5-41] 7126-14) 41-4 
1413-54 | 4:06 | 4-18 | 4:30 | 4-42 | 4:54 | 5-06 | 5-19 | 5-31 | 5-44] 8130-20) 57-4 
1213-56 | 4-08 | 4:20 | 4:32 | 4-44] 4-56 | 5:09 | 5-21 | 5-34| 5-46] 9134-35] 2-141 
1013-58 | 4:10 | 4:22 | 4-34 | 4-47] 4-59 | 5-11 | 5:24 | 5-36 | 5-48 11 0139-03 2:31-8) 
8] 4:00 | 4:12 | 4:24 | 4-37 | 4-49] 5-01 | 5-13 | 5-26 | 5-38 | 5-51.17] 43-48| 50-7 
614-02 | 4:14 | 4:27 | 4:39 | 4-51 | 5:03 | 5-16 | 5-28 | 5-41 | 5-53] 121 48-58) 3-11-99 
4| 4:04 | 4:16 | 4:29 | 4:41 | 4-53 | 5-06 | 5-18 | 5:30 | 5:43 | 5-551 13|54-42| 34-5 
+ 214-06 | 4:19 | 4:31 | 4-43 | 4-55 | 5-08 | 5-20 | 5°33 | 5-45 | 5-581 14] 61-22| 4-01-6 
014-08 | 4:21 | 4:33 | 4-45 | 4-58] 5-10 | 5-23 | 5°35 | 5-48 | 6-00 |] 5| 69-40! 4+36-6 
— 214-10 | 4:23 | 4-35 | 4-47 | 5:00] 5-12 | 5-25 | 5-37 | 5-50 | 6-02 
4\ 4:12 | 4:25 | 4:37 | 4-50 | 5-02 | 5-15 | 5-27 | 5-40 | 5-52 | 6-05 
6| 4-14 | 4:27 | 4:39 | 4-52 | 5-04] 5-17 | 5-29 | 5:42 | 5-54 | 6-07 
814-16 | 4:29 | 4:42 | 4-54 | 5-07] 5-19 | 5-32 | 5-44 | 5-57 | 6-09 
1014-19 | 4:31 | 4°44| 4:56 | 5:09] 5-21 | 5-34 | 5°47 | 5-59 | 6-12 
1214-21 | 4-33 | 4:46 | 4-59 | 5:11 15-24 | 5-36 | 5:49 | 6-01 | 6-14 
14] 4-23 | 4:35 | 4-48 | 5-01 | 5:13 | 5°26 | 5-39 | 5-51 | 6-04 | 6-16 
1614-25 | 4:38 | 4:50 | 5-03 | 5-16} 5-29 | 5-41 | 5:54 | 6-06 | 6-19 
18} 4-27 | 4-40 | 4-53 | 5:06 | 5:18] 5-31 | 5-44 | 5-56 | 6:09 | 6-21 
20) 4-29 | 4-42 | 4-55 | 5-08 | 5-21] 5-34 | 5-46 | 5-59 | 6-11 | 6-24 
221 4-32 | 4:45 | 4-58 | 5-10 | 5:23 | 5-36 | 5:49 | 6-01 | 6-14 | 6:27 
24) 4-34 | 4-47 | 5-00 | 5-13 | 5-26] 5°39 | 5-52 | 6:04 | 6-17 | 6-29 
261 4:37 | 4:50 | 5°03 | 5:16 | 5:29 | 5:42 | 5-54 | 6-07 | 6-20 | 6-32 
28 4:39 | 4:52 | 5-05 | 5-19 | 5:31 15°44 | 5-57 | 6-10 | 6-23 | 6-35 
— 3014-42 | 4-55 | 5-08 | 5-21 | 5:34) 5-47 | 6-00 | 6-13 | 6-26 | 6-38 
LIZ 14° 1119108" 105°102°| 99° | 96° | 93°) 90° 
give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



















































































e 
o LATITUDE 76°. 
> 
A 
= AZIMUTH. 
f 2% ° 
ras) 5° 1 -10°| (5°) 26°): 25°); 30°: 35°| 20°] 4371-301 55° | 60 
4 m. m. h.m. | h.m. {| h. m.| h.m. | h.m.| hom. | h.m.| h.m.} h.m.| hm 
+ 30] 17 | 33 |0-50| 1-07] 1-24 | 1-41 | 1-58 | 2-16] 2-34 | 2-52 | 3-10 | 3-29 
OR? 1 se 51\ 1-08} 1-25 | 1-42 | 2-00 | 2-17] 2-35 | 2-54 | 3-12 | 3-31 
26 1 17 | 34 51 |} 1-091 1-26 | 1-43 | 2:01 | 2:19 | 2-37 | 2-55 | 3-14| 3-33 
2G 497-1534 52 | 1-091 4-27 | 1-45 | 2:02 | 2-20 | 2-39 | 2-57 | 3:16 | 3-35 
peed ee we | al 52| 1-10] 1°28 | 1°46 | 2-04 | 2:22] 2:40 | 2:59 | 3-18 | 3-37 
Tw 
= 20 | 18 | 35 | 0-53] I-11] 1-29 | 1-47 | 2-05 | 2-23 | 2-42 | 3-01 | 3-20 | 3-39 
ras} 
- 18 | 18 | 36 54\ 1-12] 1-30 | 1-48 | 2-06 | 2:25 | 2°44 | 3:03 | 3-22 | 3-41 
16 | 18 | 36 54| 1-12] 14-3) | 1-49 | 2-08 | 2-26] 2-45 | 3-04 | 3-23 | 3-43 
14 | 18 | 36 55 | 1-13] 1-32 | 1-50 | 2-09 | 2-28 | 2-47 | 3-06 | 3-25 | 3-45 
12 1.18 | 37 55 | 1-144 1-32| 1-51 | 2°10 | 2-29 | 2-48 | 3-07 | 3:27 | 3-47 
10 | 19 | 37 | 0:56) 1-14] 1-33 | 1-52) 2-1] | 2-30] 2-50 | 3-09 | 3-29 | 3-48 
8 | 19 | 37 561 1-151 4-34 | 1-53 | 2:12 | 2-321 2-51 | 3-10 | 3-30 | 3-50 
6119 | 38 57 | 1:16] 1-35 | 1-54 | 2°13 | 2-33 | 2°52 | 3-12 | 3-32 | 3-52 
Ae Arse 57 | 1-16] 4-36 | 1-55 | 2:15 | 2:34] 2°54 | 3-14 | 3-33 | 3-54 
+ 2] 19 | 38 58 | 1-171 1-37 | 1-56 | 2:16 | 2-351 2°55 | 3-15 | 3-35 | 3-55 
O} 19 | 39 | 0-58! 1-18] 1-37 | 1-57 | 2:17 | 2-37] 2°57 | 3-17 | 3-37 | 3-57 
ee ee ok BD 412' 88 591] 1-18] 1-38 | 1°58 | 2-18 | 2-38] 2-58 | 3-18 | 3-38 | 3-59 
4] 20 | 39 59 | 1-19] 1-39 | 1-59 | 2-19 | 2-39 | 2-59 | 3-20 | 3-40 | 4:00 
6 | 20.| 40 | 1-00 | 1-20] 1-40 | 2-00 | 2:20 | 2-401 3-0! | 3-21 | 3-42 | 4:02 
8 | 20 | 40 | 1-00| 1:20] 4-41 | 2-01 | 2-2 | 2-42 1 3-02 | 3-23 | 3-43 | 4-04 
10 |-20 | 40 | 1-01 | 1-21 14-42 | 2-02 | 2-22 | 2-43 | 3-04 | 3-24 | 3-45 | 4:06 
8 12 | 20 | 4f | 1-01 | 1-221 1-42 | 2-03 | 2-24 | 2-441 3-05 | 3-26 | 3-47 | 4-07 
B I4 4] 2i | 41 | 1-02 | 1-23] 1-43 | 2-04 | 2-25 | 2-46 | 3-06 | 3-27 | 3-48 | 4-09 
kK 16 | 21 | 42 | 1-02) 1-231 1-44 | 2-05 | 2-26 | 2-471 3-08 | 3-29] 3-50/ 4-11 
2 18 | 21 | 42 | 1-03 | 1-24] 1-45 | 2-06 | 2-27 | 2-48] 3-09 | 3-31 | 3-52 | 4-13 
z 20 | 21 | 42 | 1:04] 1-251} 1-46 | 2-07 | 2:28 | 2-50] 3:11-| 3-32 | 3-54 | 4-15 
22 | 21 | 43 | 1-04| 1-251 1-47 | 2-08 | 2-30 | 2-511 3:13 | 3:34| 3-55 | 4:17 
24 | 22 | 43 | 1:05 | 1:26] 1-48 | 2-09 | 2-31 | 2-5313-14 | 3-36 | 3-57 | 4:19 
26 | 22 | 43 | 1-05) 1-27] 1-49] 2-11 | 2-32! 2-54] 3-16 | 3-38 | 3-59 | 4-21 
28 | 22 | 44 | 1-06! 1-28] 1-50 | 2-12 | 2-34 | 2-561 3-18 | 3-40 | 4-01 | 4-23 
— 30 | 22 | 44 | 1-07) 1-29] 1-51 | 2:13 | 2-35 | 2-581 3-20 | 3-42 | 4-04 | 4-25 
Azimut |1 75°|1 70° 165°|160°%155°\150°|145°\ 140°] 35°| 1 30°|125°|1 20° 



































Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 
















































































z z, 
S) LATITUDE 76°. © | AL’Horizon 
Py e VRAL. 
z Zz, 
ws AZIMUTH. a 
3 3 Diff. 
Q | 63°; 66°; 69°; 72°; 75°] 78°; 81°; 84°) 87°! 90°} a JA™P:| Asc. 
. h. m. | h.m. | b.m. | him. | h.m.{ h.m. | h.m.| h.m. | hm. | hem. z peers Vegan 
+ 30|3-40 | 3-51 | 4:03 | 4:15 | 4:26} 4:38 | 4-50 | 5-02 | 5-15 | 5-27} O} 0-00! 0- 0-0 
pig 3:42 | 3-541 4:05 | 4:17 | 4:29} 4:41 | 4-53 | 5-05 | 5-17 | 5-30 I} 4-08 16:1 
2613-45 | 3-56 | 4:07 | 4:19 | 4-31 | 4-43 | 4-55 | 5-07 | 5:20 | 5-32] 2] 8-18| 32-2 
24) 3:47 | 3:58 | 4:10 | 4:22 | 4-34] 4-46 | 4-58 | 5-10 | 5-22 | 5-35] 3]12-30| 48-5 
2213-49 | 4:00! 4:12 | 4:24 | 4:36] 4:48 | 5:00 | 5-12 | 5-25 | 5-37] 4116-46) 1-05-2 
2013-51 | 4:02 | 4:14 | 4:26 | 4-38] 4-50 | 5:02 | 5-15 | 5-27 | 5:39 5 121-07| {-22-0 
1813-53 | 4:05 | 4:16 | 4-28 | 4-40] 4-52 5-05 | 5:17 | 5-29 | 5-4] 6125-36) 39-7, 
16 | 3:55 | 4:07 | 4-18 | 4:30 | 44-2} 4-54 | 5:07 5:19 | 5-31 | 5-444 7130-15| 58-5 
14 3-57 | 4°08 | 4:20 | 4-32 | 44-544°-57 | 5-09 | 5:21 | 5-33 | 5:46] 8135-07) 2-17-2 
1213-59 | 4-10 | 4-22 | 4-34 | 4-47] 4-59 | 5-11 | 5-23 | 5-351 5-48] 9|40-17|. 37-8 
10) 4:00 | 4:12 | 4:24 | 4-36 | 4-49] 5-01 | 5-13 | 5*25 | 5-38 | 5-50 ! 01 45-52! 3-00-0 
8} 4:02 | 4:14 | 4:26 | 4-38 | 4-51 | 5-03 | 5-15 5+27 | 5-40 | 5:52111152-04| 24-9 
6 14:04 | 4:16 | 4:28 | 4-40 | 4:52] 5-05 | 5-17 | 5-29 | 5-42 | 5:54412159-15| 53-9 
4} 4:06 | 4:18 | 4:30 | 4-42 | 4-54] 5-07 | 5-19 5°31 | 5-44 | 5-564 13168-25 4-31+3} 





+ 2] 4-08 | 4:20 | 4:32 | 4-44 | 4:56} 5-09 | 5-21 | 5°33 | 5-46 | 5-58 

















0] 4:09 | 4-21 | 4-33 | 4-46 | 4-58] 5-10 | 5-23 | 5:35 | 5-48 | 6-00 








— 214-11 | 4-23 | 4:35 | 4-48 | 5-00 | 5-12 | 5:25 | 5-37 | 5-50 | 6:02 
41 4:13 | 4:25 | 4:37 | 4-50 | 5:02 | 5-14 | 5-27 | 5-39 | 5-52 | 6-04 
61 4:15 | 4:27 | 4:39 | 4:52 | 5-041 5:16 | 5:29 | 5-41 | 5-54 | 6-06 
8] 4:16 | 4:29 | 4-41 | 4:54 | 5-06 | 5*18 | 5°31 | 5-43 | 5-56 | 6-08 

















1014-18 | 4-31 | 4-43 | 4-56 | 5:08 | 5-20 | 5-33 | 5-45 | 5-58 | 6-10 








[2] 4-20 | 4-32 | 4:45 | 4:57 | 5-101 5-22 | 5-35 | 5-47 | 6-00 | 6-12 
| 4) 4-22 | 4-34 | 4-47 | 4-59 | 5:12 | 5-24 | 5-37 | 5-49 | 6:02 | 6-14 
16 | 4:24 | 4:36 | 4-49 | 5-01 | 5-14] 5-26 | 5-39 | 5-52 | 6-04 | 6-16 
18] 4-26 | 4-38 | 4-51 | 5-04| 5-16] 5-29 | 5-41 | 5-54 | 6:06 | 6°19 














20 | 4:28 | 4-40 | 4-53 | 5-06 | 5:18 | 5-31 | 5-43 | 5-56 | 6-08 | 6-21 








221 4:30 | 4-42 | 4:55 | 5-08 | 5-21 | 5-33 | 5:46 | 5-58 | 6-11 | 6-23 
24) 4:32 | 4:45 | 4:57 | 5-10 | 5-23 | 5-35 | 5-48 | 6-01 | 6-13 | 6-25 
26 | 4:34 | 4-47 | 4:59 | 5-12 | 5-251 5-38 | 5-50 | 6-03 | 6-16 | 6-28 
28 | 4-36 | 4-49 | 5-02 | 5-15 | 5-28 | 5-40 | 5-53 | 6:06 | 6-18 | 6-30 








— 3014-39 | 4:51 | 5:04 | 5-17 | 5-30 | 5-43 | 5-56 | 6-08 | 6-21 | 6-33 














FIZ 114° 111° 108" 1057102" 99° | 96° | 93°) 90° 





























donnent l"heure vraie, matin, pour I’Azimut vers le cdté polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 











S LATITUDE 78°. 

o 

Hi 

= AZIMUTH. 

ra 5° | 10°) 15°| 20°] 25°| 30°| 35°; 40°; 45°) 50°; 55°; 60° 
m. m. | h.m,|hm.}h.m.| hm. | h,m.| h.m.] h.m. | h.m.} hem. | h. m. 


+ 30 1 17 | 34 | 0-52) 1-09] 1-26 | 1-44] 2-02 | 2-20] 2-38 | 2-56 | 3-15 | 3-34 





1-10} 1-27 | 1-45 | 2-03 | 2-2] | 2-39 | 2-58 | 3-17 | 3-35 
26 | I8 | 35 53 | 1-10} 1-28 | 1-46 | 2:04 | 2-22 | 2-41 | 2-59 | 3-18 | 3-37 
I-11 | 1-29 | 1-47 | 2-05 | 2-24 | 2-42 | 3-01. | 3-20 | 3-39 
1-12} 1-30 | 1-48 | 2-07 | 2-25 | 2:44 | 3-03 | 3-22 | 3-41 








20 18 | 36 | 0-54} 1-12] 1-31 | 1-49 | 2-08 | 2:26 | 2°45 | 3-04 | 3-23 | 3-43 





1-13] 1-32 | 1-50 | 2-09 | 2:27 | 2-46 | 3-05 | 3-25 | 3-44 
1-14] 1-32 | 1-51 | 2-10 | 2:29 | 2-48 | 3-07 | 3-26 | 3-46 
14 19 37 56 | 1-14] 1-33 | 1-52 | 2-11 | 2°30 | 2-49 | 3-08 | 3-28 | 3-47 
1-15] 1-34 | 1°33 | 2-12 | 2-31] 2°50 | 3-10 | 3-29 | 3-49 


Like Latitude. 
co 
rr 
On 
io 
Wy 





10 19 38 | 0-57| 1-16] 1-35 | 1-54 | 2-13 | 2-32] 2-51 | 3-11 | 3-31 | 3-50 















































8 | 19 | 38 57 | i:16] 1-35 | 1-54) 2-14 | 2:33 | 2-53 | 3-12 | 3-32 | 3-52 
6119 | 38 57 | 1-17] 1-36 | 1-55 | 2°15 | 2:34] 2°54 | 3-14 | 3-33 | 3-53 
4119 | 39 58 | 1-17] 1°37 | 1-56 | 2:16 | 2-354 2°55 | 3-15 | 3-35 | 3-55 
+ 21 19 | 39 58 | 1-181 1-37 | 1-57 | 2-17 | 2-36 | 2-56 | 3-16 | 3-36 | 3-56 
O 1 20 | 39 |0-59| 1-18] 1-38 | 1-58 | 2-18 | 2-38 | 2°57 | 3-18 | 3-38 | 3-58 
— 21420 | 39 59| 1-19 | 1-39 | 1-59 | 2-19 | 2639 | 2-59 | 3-19 | 3-39 | 3-59 
41 20 | 40 | 1-00| 1-20] 1-40 | 1-59 | 2-20 | 2-40 | 3-00 | 3-20 | 3-40 | 4-01 
6 | 20 | 40 | 1-00) 1-20] 1-40 | 2-00 | 2-2] | 2-4] | 3-01 | 3-21 | 3-42 | 4-02 
8 | 20 | 40 | J-01 | 1-21] 1-41 | 2-0] | 2-21 | 2-42 | 3-02 | 3-23 | 3-43 | 4-04 
10 | 20 | 4I | f-01 | 1-21] 1-42 | 2-02 | 2-22 | 2-43 13-03 | 3-24 | 3-45 | 4-05 
3 12 1 20 | 4I | 1-01 | 1-22] 1-42 | 2-03 | 2-23 | 2-441 3-05 | 3-25 | 3-46 | 4:07 
B I4 | 2t | 41 | 1-02 | 1-22] 1-43 | 2-04 | 2-24 | 2-45 | 3-06 | 3-27 | 3-47 | 4-08 
3 16 4 21 | 42 | 1-02] 1:23] 1-44) 2-05 | 2-26 | 2-46] 3-07 | 3-28 | 3-49 | 4-10 
» (8 | 2i | 42 | 1-03 | 1-24] 1-45 | 2-06 | 2-27 | 2-48 | 3-09 | 3-30 | 3-50| 4-11 
ad 
2 20 | 21 | 42 | 1-03 | 1-24] 1-45 | 2-07 | 2-28 | 2-491 3-10 | 3-31 | 3-52 | 4:13 





22 | 21 | 42 | 1-04) 1-2511-46 | 2-08 | 2-29 | 2:50] 3-11 | 3-32 | 3-54| 415 
24 1 21 | 43 | 1-04) 1-26] 1-47 | 2-08 | 2-30 | 2-51 | 3-13 | 3-34 | 3-55 | 4-16 
26 | 22 | 43 | 1-05 | 1-26] !-48 | 2-10 | 2-31 | 2-53} 3-14 | 3-36 | 3-57| 4-18 
28 | 22 | 44 | 1-05 | 1-27] 1-49 | 2-11 | 2-32 | 2:54] 3:16 | 3-37 | 3-59 | 4-20 





— 30 | 22 | 44 | 1-06| I-28} 1-50 | 2-12 | 2-34 | 2-551 3:17 | 3-39 | 4:01 | 4:22 





AzimutH]/ 75°|1 70°|165°|160°|1 55° 150° 1 45°| 1 40°11 35° 130° 1 25° | 20° 









































When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





DECLINATION. 


LATITUDE 78°. 





63° 


66° 


69° 


72° 


AZIMUTH. 


7. 


78° 


81° 


84° 


DECLINATION. 


AT TRUE 
Horizon. 








Amp. | Dasc. 








h, m, 
3°45 


h. m. 


3°56 


h, m, 
4:08 


h. m. 


4:20 


h, m,. 
4°32 


h, m. 


4-43 


h. m. 
4:55 


h. m, 
5:07 


Oo 








3°47 
3°49 
3°51 
3:52 


3°58 
4:00 
4:02 
4 04 


4:10 
4:12 
4:14 
4:16 


4:22 
4:24 
4:26 
4:28 


4:34 
4:36 
4:38 
4-40 


4°46 
4°48 
4:50 
4:52 


4:58 
5:00 
5°02 
5:04 


5-10 
5:12 
5°14 
5:16 








3°54 


4:06 


4:18 


4°30 


4:42 


4°54 


5:06 


5:18 





3°56 
3°58 
3:59 
4-01 


4:08 
4:09 
4:11 
4°13 


4:20 
4:2] 
4°23 
4:25 


4:31 
4-33 
4:35 
4:37 





4:02 


4:14 


4:26 


4:43 
4°45 
4:47 
4:49 


4:55 
4:57 
4:59 
5-01 


5:08 
5-09 
5-11 
5°13 


5-20 
5°22 
5°23 
5°25 





4:38 





4:04 
4:05 
4:07 
4:08 


4:16 
4:17 
4:19 
4:21 


4:28 
4°30 
4:31 
4:33 


4:50 


5°03 


5-15 


al. 


COle’caNal MA) R WD 


— 





4:40 
4:42 
4:43 
445 








4:10 


4:22 


4:34 


4°52 
4:54 
4:55 
4:57 


5-04 
5:06 
5:08 
5°09 


5:16 
5:18 
5-20 
5°22 


5°29 
5-30 
5°32 
5+34 





4°46 


4:59 


5+Il 


5+23 


5°35. 





4:11 
4°13 


4°24 
4°25 


4:36 


4:48 


5°00 


513 





4:37 





4:14 
4°16 


4:27 
4°28 


4°39 
4-4] 


4:50 
4:5] 
4°53 


5-02 
5-04 
5°05 


5:+14 
5:16 
5-18 


5*25 
5-27 
5°28 
5-30 


5+37 
5+39 
5-41 
5-42 





4:18 


4-30 


4:42 


4:55 


5°07 


5:19 


5:32 


5°44 





419 
42! 
4:22 
42h 


4:32 
4-33 
4°35 
4:37 


4°44 
4°46 
4:47 
4:49 


4°56 
4:58 
5:00 
5:02 


5-09 
5°10 
5:12 
5°44 


5-21 
5°23 
5°25. 
5°26 


5+33 
5°35 
3/ 
5+39 


5-46 
5°48 
5°49 
5°51 











4°26 


4:38 


4°51 


5-03 


5°16 


5-28 


5°41 


5-53 





4:27 
4:29 
4°31 
4°33 


4-40 
4-42 
4-44 
4°46 


4:53 
4:55 
4°56 
4:58 


5:05 
5:07 
5-09 
5-11 


5-18 
5-20 
5°22 
5+24 


5+30 
5+32 
5°34 
5+36 


5°43 
5°45 
5°47 
5-49 


5°55 
5*57 
5°59 
6-01 





- 30 


4:35 


4°48 


5:01 


5-13 


5*26 


5°39 


5:51 


6°04 








117° 





114° 





i 





108° 





105° 





102° 





99° 





96° 





93° 





90° 





— 
— 














give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 


































































































z 
° LATITUDE 80°. 
2 4 
A 
5 AZIMUTH. 
oO 
a} 5° | 10°| 15°| 20°] 25°; 30°| 35°| 40°] 45°| 50°; 55°) 60° 
a m, m. h. m. | h.m. | h.m. | he m.| hem. | hem. | hem. | h.m.} hem. | h. m. 
+ 301] 18 | 35 |0-53| I-11] 1-29 | 1-47 | 2-05 | 2-23 | 2-42 | 3-00 | 3-19 | 3-38 
281 18 | 36 54| 1-12] 1-30 | 1-48 | 2-06 | 2-25 | 2-43 | 3-02 | 3-21 | 3-40 
261 18 | 36 54| 1-12] 1-30 | 1-49 | 2-07 | 2°26 | 2-44 | 3-03 | 3-22 | 3-41 
241 18 | 36 55 | 1-13} 1:31 | 1-50 | 2-08 | 2:27 | 2-46 | 3-05 | 3-24 | 3-43 
ge  122.4°98- 1.37 55 | 1-13} 1-32 | 1-50 | 2:09 | 2-28 | 2-47 | 3-06 | 3-25 | 3°44 
La © | 
s 
= 20] 18 | 37 | 0-55) 1-14] 1-33 | 1-51 | 2:10 | 2-29 | 2-48 | 3-07 | 3-26 | 3-46 
3 
2 18] 19 | 37 | 56] I-14] 1-33 | 1-52] 2-11 | 2-30 | 2-49 | 3-08 | 3-28 | 3-47 
a 16119 | 37 56 | 1-15] 1:34] 1-53 | 2-12 | 2-31 | 2-50 | 3-09 | 3-29 | 3-48 
14419 | 38 57 | 1-151 1°34) 1-54 | 2-13 | 2-32] 2-51 | 3-11 | 3-30 | 3-50 
121 19 | 38 57 | 1-161 1-35 | 1-54 | 2-14 | 2-33 | 2-52 | 3-12 | 3-31 | 3-51 
101 19 | 38 | 0-57| 1-16] 1-36 | 1-55 | 2-14 | 2:34] 2-53 | 3-13 | 3-33 | 3-52 
8149 | 38 58 | 1-17] 1-36 | 1-56 | 2°15 | 2-35 | 2-54 | 3:14 | 3°34 | 3-54 
6119 | 39 58 | 1-17] 1-37 | 1°56 | 2°16 | 2°36 | 2-55 | 3-15 | 3°35 | 3°55 
4119 | 39 58 | 1-48] 1-37 | 1-57 | 2-17 | 2:36 | 2-56 | 3-16 | 3°36 | 3-56 
+ 2] 20 | 39 59 | 1-18} 1-38 | 1-58 | 2-18 | 2-37 | 2-57 | 3-17 | 3°37 | 3-57 
Ol 20 | 39 | 0-59] 1-19] 1-39 | 1°58 | 2-18 | 2-381 2-58 | 3-18 | 3-38 | 3-58 
— 24 20 | 40 59 | 1-19} 1-39 | 1-59 | 2-19 | 2-39 | 2-59 | 3-19 | 339 | 4-00 
4] 20 | 40 | 1-00 | 1-20] 1-40 | 2-00 | 2-20 | 2-40 | 3-00 | 3-20 | 3-41 | 4-01 
61 20 | 40 | 1-00) 1-20] 1-40 | 2-01 | 2-21 | 2-41 | 3-01 | 3-21 | 3-42 | 4-02 
81.20 | 40 | 1-01 | 1-21] 1-41 | 2-01 | 2-22 | 2-42 | 3-02 | 3-23 | 3-43 | 4:03 
101 20 | 41 | 1-01 | 1-21} 1-42 | 2-02 | 2-22 | 2-4313-03 | 3-24 | 3-44] 4:05 
2 12] 20 | 4I | 1-01 | 1-22] 1-42 | 2:03 | 2-23 | 2:44] 3:04 | 3-25 | 3-45 | 4-06 
2 14) 2i | Al | 1-02} 1-22] 1-43 | 2-03 | 2-24 | 2-45 | 3-05 | 3-26 | 3-47 | 4:07 
164 21 | 4L | 1-02} 1-23] 1-44 | 2-04 | 2:25 | 2-46 | 3-06 |-3-27 | 3-48 | 4-08 
2 18} 21 | 42 | 1-02| 1-231 1-44 | 2-05 | 2-26 | 2-471 3-07 | 3-28 | 3-49 | 4-10 
5 20] 21 | 42 | 1-03 | 1-24] 1-45 | 2-06 | 2-27 | 2-48 | 3-09 | 3-29 | 3-50 | 4-11 
221 2! | 42 | 1-03 | 1-24] 1-46 | 2-07 | 2-28 | 2-4913-10 | 3-31 | 3-52 | 4:13 
241 21 | 42 | 1:04)\ 1-251 1-46 | 2-07 | 2-29 | 2-501 3-11 | 3-32 | 3-53 | 4:14 
26 | 21 | 43 | 1-04) 1-26] 1-47 | 2:08 | 2:30 | 2°51 | 3-12 | 3°33 | 3-541 4:15 
28 | 22 | 43 | 1-05 | 1-261 1-47 | 2-09 | 2-31 | 2-52] 3-13 | 3-35 | 3-56 | 4-17 
— 30] 22 | 43 | 1-05)| 1:27] 1-48 | 2-10 | 2-32 | 2-531 3-15 | 3-36 | 3-57 | 4-19 
Azimut |! 75°|1 70°\165°|160%155°|150°|1 45° 14091 35°|1 30° 1 25°|1 20° 








Quand Lat. et Dec. sont du méme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





LATITUDE 80°. 





DECLINATION. 


63° 


66° 


69° 


Fa 


AZIMUTH. 


beg 


78° 


81° 


84° 


DECLINATION. 


A L’ Horizon 
VRAI. 





Diff. 
Ase. 





h. m. 


+30} 3-50 


h. m. 
4:0] 


h. m. 


4:13 


h. m. 


4:25 


h, m. 
4°37 


h. m. 


4:48 


h. m. 
5-00 


h. m. 
5:12 


Oo 





28) 3-51 
26 | 3-53 
24] 3-55 
22 | 3-56 


4:03 
4-05 
4:06 
4:08 


4:15 
4:16 
4:18 
4-20 


4:27 
4:28 
4°30 
4:31 


4:38 
4-40 
4:42 
4°43 


4-50 
4:52 
4:54 
4:55 


5:02 
5-04 
5°06 
5-07 


5°14 
5-16 
5-18 
5-19 


h m. 
0- 0-0 





22°F 
45-7 
1-09-2 
aF'5 








20] 3-58 


4:09 


4:21 


4:33 


4:45 


4°57 


5-09 


5-21 








1-59-0 





18} 3-59 
16} 4-00 
[4] 4-02 
[2] 4-03 


4-1 
4-12 
414 
4el5 


4°23 
4°24 
4:25 
4:27 


4:34 
4:36 
4:37 
4:39 


4°46 
4-48 
4:49 
4:51 


4°58 
5-00 
5-01 
5-03 


5:10 
5-12 
5°14 
5+15 


5+23 
5°24 
526 
5-27 


waNA!] MN! RwWHD 








226-4 

56-5 
3-31-4 
415-7 








10| 4-04 


4-16 


4:28 


4°40 


4°52 


5:04 


5-16 


5-29 











4:06 
4:07 
4:08 
4:09 


4:18 
4:19 
4:20 
4:21 


4:30 
4:31 
4:32 
4:34 





4:23 








4:35 


4-41 
4°43 
4:44 
4°46 


4-54 
4°55 
4°56 
4°58 


5°06 
5:07 
5-09 
5°10 


5°18 
5:19 
5-21 
5:22 


5°30 
Be 
5-33 
5°34 








4:47 


4:59 


5-Il 


23 


5:36 








4:12 
4:13 


4:24 
4:25 


4°36 


4-48 


5-00 


a°h3 








4:14 


8 
6 
4 
2 
01 4-11 
2 
4 
6 
8 | 4-16 


4:27 
4:28 


4:37 
4:39 
4-40 








4-50 
4-51 
4:52 





10] 4-17 


4:29 


4:4] 


4:54 


5-02 
5-03 
5-05 


5-14 
5+15 
SF 


5°25 
5°26 
5°28 
5-29 


5°37 
5-38 
5-40 
5°41 





5-06 


5-18 


5°30 


5-43 








12} 4-18 
14] 4-20 
16} 4-21 
18) 4-22 


4°30 
4:32 
4°33 
4:35 


4:43 
4:44 
4°46 
4°47 


4:55 
4°57 
4:58 
4°59 


5-07 
5-09 
5:10 
5-12 


5-20 
5-21 
5°23 
5:24 


gS 
5°33 
5:35 
5+36 


5-44 
5-46 
5-47 
5-49 





20 | 4-24 


4-36 


4:49 


5:01 


SS 


5-26 


5-38 


5-50 





22) 4:25 
24) 4:27 
26 | 4:28 
28 | 4-30 


4:38 
4°39 
4-4l 
4:42 


4:50 
4°52 
4:53 
4°55 


5-02 
5-04 
5-06 
5:07 


5:15 
5°16 
5:18 
5-20 


S27, 
5:29 
SSE 
5-32 


5-40 
5-41 
5-43 
5°45 


5-52 
5:54 
5°55 
5-57 








— 301 4-31 


4:44 


4:57 


5-09 


5:22 


5:34 


5:47 


5°59 





117° 








114° 





TEE 





108° 





105° 


102° 








99° 





96° 





oS: 


90° 














donnent Yheure vraie, matin, pour l’Azimut vers le cdté polaire du Premier Vertical. 
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GREAT CIRCLE SAILING TABLE. 
TABLE POUR NAVIGUER SUR LE 
| GRAND CERCLE. | 
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EXPLANATION OF DIAGRAM, 


The upper diagram is in Stereographical, 
The lower in Isometrical Projection. 


La figure supérieure est en Projection Stéréographique, 
L’autre est en perspective Isométrique. 


Pole 

Zenith ‘ ; : 
Horizon 

Meridian 


Prime Vertical 


Position of Sun on Horizon 


Position of Star on Prime Vertical 


Position of Star at Elongation 
p Polar Distance : 
@ Declination 

Amplitude 
(Dasc) Ascensional Difference 
N. EAMGMeS 58: 


y. Co-ntiteme ts a 


Le Pole. 

Le Zénith. 

L’Horizon. 

Le Méridien. 

Le Premier Vertical. 

Position d’un astre sur ’IIorizon. 


Position d’un astre sur le Premier 
Vertical. 


Position d’une étoile 4 Elongation. 
Distance Polaire. 2p 

Déclinaison. @ 

Amplitude. 

Différence d’ Ascension. 


Latitude. 2. 
Co-latitude. y. 
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INTRODUCTION, 


GREAT CIRCLE SAILING TABLE. 


1. The general table, as here given, is intended chiefly for solving cases in Great 
Circle Sailing by an indirect but very easy process. It gives to tenths of degrees, the 
angles of right-angled triangles, of which the perpendicular at top and the complement 
of the hypothenuse on the left, are given to every two degrees of the quadrant. 

It forms an abbreviated canon of right-angled triangles, the original design of 
which was to embody the relations of the several right-angled triangles, PHS, SEO, 


PZV, PLZ at the Horizon, at the Prime Vertical, and at Elongation, as shown in the 











figure. (See Plate.) 
The following are the results :— 
RESULTS. 
Great Circle. Triangle. On Left. At Top. 
A. Cc, 
PHS, SEO, | Latitude. | Dec. Amplitude Co-base SO of 
At True ZSP A SEO. 
Horizon (| Quadrantal. | Dec. Latitude | Altitude of | Polar Angle to 
; Pole nearest Mer. 

. Co-lat. Dec. Altitude Polar Angle. 
Seon | « PAY. 44 Dee. Co-lat. | Angleof Pos. | Polar Angle. 
Vertical PVZ 

At PLZ Lat. Pol. Dis. | Azimuth Polar Angle. 
Elongation Pol. Dist. | Lat. Altitude Polar Angle. 


























The following table may, perhaps, be more convenient for reference :— 





























Case. grag Given. On Left. At Top. eee Results. 
| Latitude x | Latitude | Latitude | Dec. A | Amplitude. 
H.A. from 
F nearest Mer. 
Horizon ( Pol. Dist. 2 | Dec. Dec. Latitude A | Alt. of Pole 
or co-angle 
\ of Position. 
Co-lat. y Co-lat. Co-lat. Dec. , A | Altitude. 
Prime C Hour Angle. 
Vertical )| Pol. Dist. | Dec. Dec. Co-lat. A gy of Pos, 
VZ. 
Co-lat. y Latitude | Lat. Pol. Dist.| A | Azimuth. 
rigor ‘ C Hour Angle. 
Pol. Dist. f| Pol. Dist. ] Pol. Dist. | Latitude A | Altitude. 
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INTRODUCTION, 


TABLE POUR FACILITER LA NAVIGATION SUR LE 


GRAND CERCLE. 


1. Cette table, qui est générale pour la sphére, a pour but de faciliter la navigation 


sur le Grand Cercle, par une méthode indirecte; mais d’un emploi facile. 
trouve pour les triangles rectangles, en chef des colonnes, les perpendiculaires de deux 


et dans le corps de la table l’angle en degrés et en dixiémes de degré. 


On y 


en deux degrés ; dans la premiére colonne, 4 gauche, le complément de l’hypothénuse 


La table forme un canon abrégé de triangles rectangles et contient les différents 


rapports des triangles rectangles, PHS, SEO, PZV, PLZ, ayant rapport respective- 
ment a Horizon, au Premier Vertical, et 4 Elongation (voyez la planche). 


Ces relations sont contenues dans les tables suivantes dont la derniére est 





Seer ; meme aa ee = 
























































générale. 
Grand Cercle. Triangles. pe En chef. Colonne A. Colonne C, 
PHS, SEO | Latitude | Déclinais. | Amplitude | Comp. de la 
Base SO du 
Horizon vrai ee . cae th 
seO, ZSP Déclinais. | Latitude | Hauteur du | Angle Polaire- 
Pole au proche 
Méridien. 
Premier Verti- PZV Co-lat. Déclinais. | Hauteur Angle Polaire. 
Déclinais, | Co-lat. Angle de Po-} Angle Polaire. 
sition 
: Latitude | Dist. Pol. | Azimut Angle Polaire, 
Elongation — Dist. Pol. | Latitude. | Hauteur pee Polaire. 
Cas, Cotés. Données. oe En chef. | Lettres, Résultats, 
Latitude | Latitude | Latitude | Déclinais.| A | Amplitude. 
C_ | Angle Polaire 
au Premier | 
Horizon Vertical. 
Dist. Pol. | Déclinais. | Déclinais, | Latitude. | A | Haut. du Pole 
ouco-Angle 
de Position. 
Co-lat. Co-lat. Co-lat. Déclinais, |} A | Hauteur. 
Premier C_ | Ang. Horaire, 
Vertical. Dist. Pol. | Déclinais. | Déclinais, | Co-lat. A | Angle de Po- 
sition PVZ. 
Co-lat.' | Latitude | Dist. Pol. | Latitude A | Hauteur. 
Elongation . C_ | Ang. Horaire. 
Dist. Pol. | Dist. Pol. | Latitude | Dist. Pol.| A | Azimut. 
* 
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All these particular cases are comprised in the subjoined general form :— 











DaTa. RESULTS. 

On Left. At Top. A. Cc. 
Co-hypothenuse Perpendicular Angle I Angle 2. 
Perpendicular Co-hypothenuse Co-base Angle 2, 
Co-angle Perpendicular Hypothenuse  Co-base. 




















The perpendicular and its opposite angle 1 are interchangeable with base and its 
opposite angle 2. 


2. As the arguments are given to every second degree the whole table is in 
view on turning a page. Throughout the greater part of the table the differences 
are sufficiently uniform to admit of easy interpolation, and a person familiar with the 
use of such tables will, in most cases, be able by inspection to get his results true to 
about a degree. By proper interpolation, or by using the table on the last page, re- 
sults may be got true to a small fraction of a degree; but as it is scarcely possible, 
in the most favourable circumstances, to steer a ship within a quarter of a point, or 
three degrees, a result got by inspection, true to one degree, may be sufficient for 
practical navigation, 


UsE OF THE TABLE IN GREAT CIRCLE SAILING. 


3. To find the Great Circle course between two points given by their Latitudes 
and difference of Longitude. 

Enter the table in line with the given Latitudes on the left, and find by trial the 
column where the sum or difference of the values in column C is equal to the differ- 
ence of Longitude. The corresponding values in column A are the courses, 

It is desirable usually to take out the values in two adjacent columns, by one of 
which the result is too small, and by the other too great, and from these find the 
intermediate value T for the true difference of Longitude. 

The argument T at the top of the column thus found is the perpendicular or 
co-latitude of the vertex; and the usual terms in A adjusted to this value of T give 
the angles on the Rhumb at every two degrees of Latitude throughout the course. 


Ex. 1. To find the courses between St Helena ant Cape Horn, (Raper, pp. 


107 -110,) the process would be— 
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Premiére Colonne. En chef. A. ie 
Co-hypothénuse Perpendiculaire, Angle 1 Angle 2. 
Perpendiculaire Co-hypothénuse} Complément de Base} Angle 2. 
Complément d’Angle; Perpendiculaire} Hypothénuse : Complément de Base. 




















La perpendiculaire et son angle opposé I peuvent changer de place avec la base 
et son angle opposé 2. 


2. Ona, devant soi, la table entiére en ne tournant qu’une page, car les argu- 
ments ne sont donnés que de deux en deux degrés. Dans presque tout l’étendue de 
la table les différences sont assez reguli¢res pour que l’on puisse intercaler facilement 
et méme obtenir avec un peu @habitude, les résultats 4 un degré prés sans calcul 
formel. Ceci devrait suffire ordinairement pour la navigation; car il n’est guére pos- 
sible de gouverner un vaisseau sur un cap de compas donné sans s’en écarter d’un ou 
deux degrés de temps en temps. Cependant par des interpolations plus rigoureuses, 
ou en employant la table sur la derniere page, on peut obtenir des résultats corrects 
4 une petite fraction de degré. 


DE L’EMPLOI DE LA TABLE POUR NAVIGUER SUR LE GRAND CERCLE. 


3. Ona les Latitudes et la différence de Longitude entre le port de départ et le 
port d’arrivée, il s’agit de trouver les routes au compas sur le Grand Cercle qui passe 
par les deux ports. Onentre dans la premiére colonne de la table avec les Latitudes 
données et l’on cherche en ligne de celles-ci une colonne, ot, sous la lettre C, la 
somme ou la différence des deux angles soit égale 4 la différence de Longitude: alors 
les angles sous la lettre A de la méme colonne, en ligne des Latitudes, seront les routes 
de départ demandées. 

En général, il serait avantageux de noter les angles dans deux colonnes contigués 
dont l’une donnerait une somme ou une différence trop petite et l’autre les donnerait 
trop grandes, et puis d’intercaler une valeur intermédiaire que nous désignerons par 
T et qui doit correspondre a la différence exacte de Longitude. 

Cette nouvelle valeur T employée comme argument supérieur ou en chef des 
colonnes, représenterait la perpendiculaire ou la Co-latitude du sommet de I’are de 
Grand Cercle entre les deux ports. En appliquant aux angles, dans la colonne A, des 
corrections proportionnelles au nouvel argument T, on obtiendrait, pour le trajet entier, 
les routes au compas de deux en deux degrés de Latitude. 


Ex. 1. On désire trouver la route sur le Grand Cercle entre I'ile de Ste Heléne et le 


Cap Horn. 
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Latitudes. Longitudes. Difference. 

St Helena, 15°-55’S. 5°-44' W. 
61°-32’ = 61°-5 =P. 
Cape Horn, 55°-59'S. 67°-16' W. 
32° 34° T=32°-4. 
On left, . , & Cc A 
Lat. 16°. 79°-7 78°-8 33°-5+0°-4=33°-9 course for St Helena. 
2 56% 22°-1 0 — -71°*44+3°*7=75°:1 
57°-6 78°-8 104°-9 course for Cape Horn, 
P=6/°-5 57°°6 








3°-9 21°-2 


21°-2 : 2°::3-9° : 0-4 correction for T 32° 


Interpolating by simple proportion, we have 32°-4, as the value of the top argument, 
to give 61/°-5 as the difference of Longitude. Assuming this, the courses are found 
as above. By regular computation, the courses are 34°-//}’ and /05°, and the per- — 
pendicular is 32°-42}’. 

4. The agreement of the results by table, with those by the regular method, is 
sufficiently exact for practice, but it is not quite fairly found: for while the differ- 
ences at the lower Latitude are tolerably uniform, there is no such uniformity in 
those at the higher Latitude. Near the limit (90°) the differences on A and C, 
though unequal from term to term, vary nearly in proportion to each other, so that 
they may be relatively right, though found by a wrong argument. In the present 
case, the argument T and the St Helena course are somewhat wrong, while the 
Cape Horn course found by the argument T is sensibly right. It is therefore proper, 
before proceeding further, to look at the table somewhat more closely. 

5. It may be observed, that the values in column A increase’ slowly at first, and 
nearly in proportion to the square of the argument on the left, and that at the lower 
limit this proportion is reversed; the differences of the fourth terms from those at 
bottom being nearly double the differences for the first terms: thus, in column 26, 
the difference for the first term is (90°—60°)=2/°, while that for the fourth term is 
(90°—51°-6)=38°-4; at column 40°, the difference of the first term is (90°—73°:9)= 
16°-1, and that for the fourth is (90° — 59°-9) = 30°-1, these being nearly the 
doubles of the former. In column C the difference in the terms at top is at first 
proportional to the difference in the arguments; at bottom they follow a rule similar 
to those in A; that is, both in A and C the terms near the lower limit (90°) differ 
from their limit value, nearly as the square roots of the limit distance of the 


argument, 
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Latitudes. Longitudes. Différence. 
Ste Heléne . 15°-55’ Sud 5°-44' O. 
Ri 61°-32' = 61°-5 = P, 
Cap Horn. 55°-59’ Sud 67°-16' O. 














32° 34° 
Premiére Colonne . C Cc 
Lat. /6° . 79°:7 78°-8 
56° ; 22°+ 0°- 
57°°6 78°-8 
P=6/°-5 57°-6 
Différence (P — C) = 3°-9 21°-2 = Différence (C 34° — C 32°). 


Ensuite par une proportion simple nous aurons. 
21°23 2°: 3°-9 3 0°-4, correction qui doit s’ajouter 4 C 32°, pour donner T ou 32°-4 
Maintenant en corrigeant les valeurs de A sous 32° pour l’'augmentation de 0°-4 
par des proportions simples nous aurons. 


32° 
Latitude. A Correction. T=32°-4A= Routes au compas. 
16° $95. OAL Se Bee 33°-9 pour Ste Helene. 
56° 204 ee See 75°-1 104°-9 pour le Cap Horn. 


Par un calcul exact les routes seraient 34°-1 1} et 105°. 

Et la perpendiculaire devrait étre, 32°-424’. 

4. Les résultats obtenus par la table sont assez exacts pour étre employés 
ordinairement ; mais la méthode d’interpolation n’est pas juste parceque les différences 
pour les basses Latitudes sont assez uniformes, tandis que pour les hautes elles varient 
considérablement. Prés de la limite (90°) les différences pour A et C, sont inégales 
de terme 4 terme ; mais elles varient presque en proportion de l’un a l’autre et peuvent’ 
conséquemment étre relativement correctes quoiqu’on les ait intercalées par un procédé 
erroné. Dans l’exemple précédent, l’argument T et la route de Ste Helene au Cap 
ne sont pas trés corrects tandis que la route du Cap & Ste Heléne est juste quoique 
trouvée au moyen de l’argument T. II faut donc faire un examen attentif de la table. 

5. D’abord, il faut observer que les termes, dans la colonne A, commencent par 
s’augmenter lentement et presque en proportion du carré de l’argument a gauche (L) 
et que prés de la limite inférieure (90°), cet ordre est renverse : la différence entre le 
premier terme et le quatriéme étant 4 peu prés le double de celle entre le premier et le 
second. Par exemple: dans la colonne 26, la premiére différence est de 2/° = 
(90—69°) celle pour le quatriéme terme est de 38°-4 (90°—51°-6). ' Dans la colonne 
40° nous avons la premiére différence 16°-1 (90°—73°-9), tandis que la quatrieme est de 
30°-1 (90°—59°-9). Les quatriémes différences sont donc presque doubles des premieres. 
Dans les colonnes C, la différence des termes, au haut de la table, est 4 peu prés en pro- 
portion de la différence des arguments ; mais, en bas, elles suivent la méme regle que 
dans la colonne A. C’est-a-dire que, dans A et C, les termes prés de la limite (90°), 
sont 4 peu prés en proportion de la racine carrée de la distance de leurs arguments de 


la limite (90°). 
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6. It may be observed, also, that near the limit, in by far the greater part of the 
table, the terms horizontally and vertically, equidistant from the limit, are nearly 
equal; and hence, a change on the horizontal argument to the left or right gives a 
result nearly the same as would be produced by an equal change in the vertical 
argument, up or down, or in other words— 

The value of a term near limit depends chiefly on the limit distance of its argu- 
ment, and very little on the particular column in which it is found. 

7. These relations of the terms near the limit, though never strictly true, give 
very convenient approximations. At first, near the lower limit (90°), the rule of the 
square roots is almost exact; but when used for terms beyond the second, the argu- 
ments commonly require to be somewhat modified. The vertical terms in A are 
always somewhat greater than the horizontal terms equidistant from limit. In like 
manner the horizontal terms in C, in the first half of the table, are somewhat greater 
than the equidistant vertical terms, and in the second half of the table the vertical 
terms exceed the horizontal. 

8. The most convenient way of interpolating near limit is by means of a slide 
— rule with the C D lines, which give the relation of squares and square roots; it may 
be done also by means of the table on the last page, where the terms in the body of 
the table are proportional to the square root of the argument at top. In either way, 
the process is best represented by the slide rule notation. 

The limit distance of the argument being (T—y), the practical rule is— 

Put 12, 120! (or other equivalent of 2°) on the C line to the tabular value on the 
D line of the first term from limit, and opposite the limit argument (T—y), on the 
C line is the interpolated value of C, viz., C,. 


| C | (T—y) 120 
D | C, Tv, 





If the table on the last page be used, find in column 2° the tabular value Tv, and 
under the limit argument (T—y) at top is the interpolated value C,. 

g. The tabular value of C for the less Latitude may, if necessary, be interpolated 
in like manner, the arguments being modified by some small quantity (#7), so that 
the divisions on the C line may measure, on the D line, the interval between the 
tabular values of C, and then taking the value corresponding to the distance (modi- 
fied by m) of the given Latitude from the even degree. Thus— 


| Cc | 120+ m™ (T—yW+m) 240 +m... 2 360+m 
| D| Tv, Ge Tv, Tvs 





The values C,, C,, thus found, when compared with the difference in Longitude, at 
once show whether the assumed perpendicular T is greater or less than the true: 
the correction, if needed, is had by finding the change on the Latitude required to 
give C, + C,=diff. Long, and then changing the assumed perpendicular by an equi- 
valent quantity. 
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6. On peut aussi remarquer que prés de la limite, dans presque toute I’étendue de 
la table, les termes 4 distance égale de la limite, soit en ligne ou en colonne, sont 
presque égales. Une variation dans l’argument horizontal T, 4 gauche ou a droite, 
donne 4 peu prés le méme resultat qu’un changement de l’argument vertical L, en 
montant ou en descendant. 

On peut donc conclure que la valeur d’un terme prés de la limite dépend plus de 
la distance de son argument de la limite, que de Ja colonne dans laquelle il se trouve. 

7. Ces rapports, entre les termes prés de la limite, ne sont pas trés exacts, mais ils 
fournissent des procédés faciles d’interpolation. Dans les termes les plus proches de 
la limite, la proportion des racines carrées est presque exacte; mais au dela du second 
terme il faudra modifier un peu les arguments. Les valeurs, dans la colonne A, prises 
verticalement, sont toujours plus grandes que les termes horizontaux a la méme dis- 
tance de la limite. Et de méme, les termes horizontaux dans la colonne C, ont une 
valeur plus grande que celle des terms verticaux équidistants de la limite. Mais dans 
la second partie de la table les termes verticaux sont plus grands que les termes 
horizontaux. 

8. Prés de la limite de 90°, on trouvera les interpolations trés facilement soit par 
la régle a calcul, soit en employant la table sur la derniére page. Dans celle-ci les 
valeurs sont proportionelles 4 la racine carrée de l’argument en chef. La notation 
pour la régle 4 calcul peut aussi s’appliquer a la table. 

La distance entre la limite et l’argument étant (T—y); la régle peut s’énoncer 
ainsi— 

Mettez 2°, 12, 120’, ou autre valeur quelconque de 2°, sur la ligne C en regard de 
la valeur C la plus proche du limite (90°) sur la ligne D; alors vis-a-vis de la valeur 
(T—y) sur la ligne C on trouvera la nouvelle valeur C,, sur la ligne D, 


|_C | (T—¥) 120 
D | C, Tv, 





De méme, en entrant dans la colonne de 2° de la table, avec la valeur de C on 
trouvera, en ligne horizontale, la nouvelle valeur de C sous l’argument (T—y). 

g. On peut corriger la valeur de C pour la basse Latitude, de la méme maniére, 
en modifiant les arguments par une petite quantité (wz) de sorte que les traits de la ligne 
C mesurent, sur la ligne D, la différence des valeurs ‘successives de C dans la table. 
Dans ce cas il faudra prendre la valeur de C qui correspond a la distance, modifi¢e par 
m, entre la Latitude donnée et le degré entier. | 





| C | (120+ m) (T—Wvt+m) (240+m) (360 + m) 
| D| Ty, Cy Tv, Tv; 


En comparant les valeurs de C,, Cg, ainsi obtenues, avec la différence de Longitude, 
on verra si la perpendiculaire T est trop grande on trop petite: la correction se fait en 
cherchant de combien il faut changer la Latitude pour rendre C, + C, égale a la 
différence de Longitude et en modifiant T de cette méme quantité. 
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10. Resuming the former example, the error 3°-9 to be disposed of being the 
difference of the values C,, C,, it is evident that the correction on C, must be more 
than 3°-9, and that the true value of C, must be less than /8°-2 = (22°-] — 3°-9): 
by slide rule— 


| Cc | 1-3 1-33 1°37 ee 
1D | 17-85 18 18-2 22°-1 





Hence the argument distance from limit must be very nearly /°-3, and the perpen- 
dicular must be about 32°-7=(34°—/°-3). Assuming this, we have— 








32° 32°:7 Ye ee aa’ 
P. Lat. ah ee A. 
61°°5 16° 79°:7 79:°4 33°-5+0°-7=34°:2 
56° 22°: 17°-9 90° —15°  =75° 
P. 61°°5 
32°-7 , oe | 1°:3 2 
The value of A for Lat. 56° is found thus, |"} | Ty 18-6 (90—71°+4) 


11. This exposition shows that the table will give good results if we like to take 
the trouble. It is well to know how such results may be got when wanted; but in 
the way first shown, and more exactly than the ship can be steered, the course may 
be shaped from day to day, not merely for the shortest distance on the Great Circle, 
but so as to avoid rough seas or other dangers on high Latitudes, and also so as to 
take advantage of favourable winds, so as on the whole to have the quickest passage. 

12. For finding the distance between two ports there are two methods. 

1st. The distance is the sum or the difference of the segments of base opposite 
C,, C,, the segments of difference of Longitude: .*. with Latitude on left and seg- 
ment C, in A, the top argument T gives segment of base, and in like manner for 
the other segment. 


2dly. The distance may be found by the common rule of the sines with Lat. zx, 
course Zo, and diff. in Longitude. 
| sin y, sin P=sin courseg, sin dist. 
From which we have this rule. With the Latitude of a port in column L, and given 
diff. of Longitude in column A, the course at the other port in the same column A 


gives in column L on the left the complement of the distance, 


1, Pe ) Fe A. LA 1 ae. 
16° 79°-4 70°-9 Lat. Diff. Long. 16° 61°-5 | 56° 61°-5 


Ist form, 56° 17°-9 9°-9 || 2dform, Co-dist. Course, 29° 75° | 29° 34°-2 


Distance, 61°-0 90°—29°=61°= Distance. 





13. We may now take a case with fractional arguments, and first solve it roughly, 
and then more exactly. 
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10. Retournous 4 l’exemple déja donné, nous avons une différence C. —C, = 3°-9 
a corriger et il est évident que la correction pour C, doit étre plus grande que 3°-9 
et que la vraie valeur de C, doit étre moindre que /8°-2 = (22°-] — 3°-9): sur la régle 
a calcul on aura. 
Po! 1-3 1-33 1:36 2 
lD| 17-83 18 18-2 22°! 





Ce qui démontre que l’argument pour la distance de la limite doit étre & peu prés) 
1°-3 et que la perpendiculaire doit étre environ 32°-7 ou (34° — |°-3) avec cette valeur 
nous obtenons. 


32° Py. a7 
PR, Latitude. et Cy A. 
61°5 16° 79°:7 79°-4 33°-5+ 0°°7=342 
56° 22°-1 17°-9 90° —i5° =75° 
61°°5 


CaP ka ae 
° o 3 ° ° * | ' 
La valeur de A pour 32°-7 Lat. 56° s’obtient ainsi, (D] 15° 18°-6 (90°—74-4) 





11. Il parait donc, qu’en prenant un peu de soin, on peut obtenir des résultats 
assez corrects quand on en a besoin ; cependant Ja premitre méthode est encore assez 
exacte, vu l’imperfection qui existe dans l’art de gouverner un vaisseau, et elle doit 
suffire pour trouver la route au compas, de jour en jour, non seulement sur le Grand 
Cercle ; mais encore de maniére 4 éviter les dangers connus et 4 profiter des vents 
favorables, afin de rendre le trajet le plus court possible. 

12. Il y a deux méthodes de trouver la distance entre le port de départ et celui 
d’arrivée. 

1°. La distance est la somme ou la différence des deux segments de base C,, C,, 
opposés au segments de la différence de Longitude. I] faut entrer dans la table avec la 
Latitude dans la premiére colonne et le segment C dans une colonne A dont l’argument 
supérieur T donnera le segment de la base : l’autre se trouve de Ja méme maniére. 

2°, La distance peut aussi se trouver par la méthode ordinaire des sinus; ayant la 
Latitude d’arrivée, la route au compas, et la différencc de Longitude. 

sin Y, sin P=sin routes, sin dist. 
D’oti nos obtenons cette régle. Dans la premiére colonne L trouvez la Latitude du 
port de départ et en ligne de celle-ci cherchez la différence de Longitude sous la lettre 
A: alors dans cette méme colonne A la route au compas du port d’arrivée indique, 
en ligne horizontale, et dans la premitre colonne L, le complément de la distance. 








Premiére Méthode. Deuxiéme Méthode. 

Lat. A. ze L. A. hive A. 1 ies A. 

16° 79°-4 70°-9 Lat. Diff. Long. 16° 61°5 56° 6/°-5 

56° 17°-9 -9°-9 Co-dist. Route. a RENOENS tg 29° 34°-2 
Différence, 61° et (90°—29°)=61°. 





13. Maintenant, prenons des arguments fractionnaires pour trouver d’abord une 
solution approximative et ensuite une autre plus exacte. 
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£x. 2. Find courses and distance between Cape Clear and St John’s, New- 
foundland. 


38° 37°95 
Long. Lat. Ca Cc. A. L. A. T. 
St John’s, . . 52°-43’ 47°34’ 31°2 66° | 31°4 65°-7 47°-6 31°-4 20°7 


Cape Clear, . 9°29’ 51°-26' 11°-4 81° 11°-9 80°-7 51-4 119 =7°3 




















P=43°:14 42°-6 43°°3 Distance, 28° 


Ist. The table shows at once that T must exceed 36°, and as it cannot exceed 
38°-34, the Co-latitude of Cape Clear, assume it 38°, with T=38° and Lat. 47.5. 
C, must be very nearly 3/°-4, the first tabular term, 2°, from limit being 2/°-4. C, 
must for 34’ be nearly /2°, or by table 1/°-7. These give so nearly the proper dif- 
ference of Longitude that they may be taken as sufficiently exact ; and with these 
the courses are about 66° from St John’s to Cape Clear, and about 8/° from Cape 
Clear to St John’s. 

2dly. Assuming 38° as a near value of T, and approximating more exactly by 
slide rule, the process is thus :— 


|C| 34 (37=34+3) 120! C | 240420 266+20 (286+3) 360+20 
| D| 11%4 11°9 21°-4=Tv, | D4 29°:8 Tv, 31°°2  31°4 36°-0 TY, 








11°-4+31°-2=42°-6 being less than P=43°-2, shows that the assumed perpendicular 
38° is somewhat too great, and, as above shown, the correction may be made by 
diminishing the Latitude arguments. A change of 3’ suffices for this, as shown by 
the bracketed values. Hence the perpendicular is 38°—3’=37°-57’. By regular 
computation it is 37°-56’-5, and the courses are 80°-45’ from Cape Clear, and 65°-41’ 
from St John’s, and the distance is 27°-55’. 

The corrections on the tabular values in A may be found, in this case, by taking 
them proportional to those in C, or by interpolating the values in A in the same 
way as those in C, as shown in the second part below. 











First— 

IA] 11°-9 — 29°-4 |A | 1°-6=(31°-4—29°-8) Tv,C=29°.8 

IB | 9°3 16%7=(90°—73°-3Tv,) IB| 1°-26 Tv,A=23*] 

66°°9 
(90°—9°-3)=80°-7 for Cape Clear. 65°-64 for St John’s. 

Or secondly— 

IC | 37 _ 120 IC | 240 + 40 280+29 +  360+40 

ID |9°3 16°-7=(90—73°-3Tv,) |D | 23°-1 24°-3 27°-6 
(90—66°-9 Tv.) (90—62°-4 Tvs) 


and (90°—9°-3)=80°-7 for Cape Clear, and (90°— 24°-3)=65°-7 for St John’s. 


By method 1. the segments are 7°-3 and 20°-7, together giving the distance 28°, as 


above. The results roughly taken by method .2. are 27°-6 and 27°-8. 
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£x. 2. On. demande les routes au compas et la distance entre le Cap Clear et le 
Port St Jean, de Terre Neuve, 


38° 37°-95 
Long. Lat. Cc. Fae Ree, A. L. A. BY 
Saint Jean, 52°-43’ 47°34’ 31°-2 66| 31°-4 65:7 | 47°-6 31°-4 20°7 


Cap Clear, 9°-29' 51°26 [14 81 | 11°-9 80°%7 | 51°44 11°99 73 




















P = 43°14 42°-6 43°+3 Distance, 28°: 


1°. On voit, tout de suite, par la table que T doit étre plus de 36° et que T ne peut 
dépasser 38°-34 la co-latitude du Cap Clear; prenons d’abord 38°. Avec Latitude 473° 
et T=38°, C, doit étre 4 peu pres 3/°-4, le deuxi¢me terme en comptant de la limite 
est 21°-4, et le changement d’argument est de 2°; donc pour 34’ la valeur C, devrait 
étre 12°, ou par la derniére table //°-7. Ces résultats donnent une valeur de P 
presqu’ égale 4 la vraie, et peuvent trés bien servir pour trouver les routes au compas 
c’est-a-dire 66° de St Jean au Cap Clear, et 8/° du Cap Clear 4 St Jean. 

2°. Maintenant, en faisant usage de la régle a calcul avec la valeur T = 38° nous 
avons, 


[C34 = 37=(344+3) 120° ~=|C | 240420 266+20 (286+3) 360+20_ 
ED - -& IE 9 Tv,=21-4|D| 29-8 Tv, 31-2 31-4 36:0Tvs; 





Puisque //°-4 + 31°-2=42°-6 sont moindres que P = 43°-2, il résulte que la perpen- 
diculaire est trop grande et demande une diminution de 3’ dans les arguments de 
Latitude, ce qui est indiqué par les chiffres en parenthése. Donc la perpendiculaire 
devrait étre 38° — 3’ = 37°-57’.. Par la formule rigoureuse elle serait 37°-56'-5 et 
les routes au compas, seraient, 80°-45’ du Cap Clear 4 St Jean, et 65°-41' de St Jean 
au Cap Clear. 

Les corrections pour les valeurs A peuvent se trouver en les rendant proportion- 
nelles a celles de C. 








Al T1°-9 21°-4 | A | 16=(31-4—29-8) Tv,C=29-8 
Bl 9°3 [6°7=(90°-—73°3) Tv, | B | 1-26 Tv,A=23-[ 
66:9 
(90°—9°-3)=80"-7 pour le Cap Clear, 65°-64 pour St Jean. 


Ou en intercalant les valeurs comme pour la colonne C. 





C. |. 37 te |C |  240+40 280+29  360+40 
D| 9°-3 16°-7=(90—73°-3Tv,) | D| 23°-1 24°+3 27°-6 
(90—66°-9 Tv.) (90—62°-4 Tv;) 


(90°—9°-3)=80°-7 pour le Cap Clear, et (90°—.24°-3)=65°-7 pour St Jean. 


Enfin par la premiére méthode les segments de la distance 28°, sont 7°-3 et 20°-7, ou 
par la seconde on trouve approximativement 27°-6 et 27°-8. : 
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“14. The differences near the limit being very unequal, it is troublesome to get 
an exact result in the usual way by the rule of the sines. There is, however, another 
‘way of using the table in such cases, which may be thus explained :— 

L p ~ In the adjoining figure, representing 
stereographically a portion of the table 
near a limit, the letters LTAC signify as 
usual. 

The line CA, marked T, is the perpen- 
dicular or co-latitude y, having on its left 
its Latitude }. The several curves pro- 
ceeding from C represent co-latitudes, 
increasing each by 2°, as in the table. 

It is obvious that, while the distances 
CL and the Latitudes in L increase uni- 
formly from C, the actual intervals AL are 











4 very unequal, being, in fact, very nearly 
proportional to the square roots of their numerical distance from the limit, and also 
nearly as the angles at C, and the complements of those at A ; or, in other terms, the 
difference of the hypothenuse and base is nearly proportional to the square of the 
perpendicular, or to that of the opposite angle at C, or to that of the adjacent co- 
angle A. 

15. Hence instead of finding the length of a side near limit by the large angle 
A, it may be more convenient to find its difference from the perpendicular y, by 
means of the complement of angle A. 

Resuming our example : enter the table with Lat. 47°-6 in L, and diff. Long. 
43°-2 in A, we have in T 27°-5, the perp. from St John’s. For perp. 28 and hypoth. 
30° the table gives A=69°-9, the co-angle of which, or distance from limit, is 20°-/, 
this adjusted to perp. 27°-5 becomes 20°-3. By slide rule 





we have -42 as the excess of the hypothenuse for 9°-3, the co-angle of the course 80°-7. 
Hence 27°.5 + -42=27°-92 is the distance. 


The other course— 


1% A. i. 
51°4 43°-2 25°-2 
65°-7 : 2°-68 





Distance, 27°-88 


65°-7 gives the value of L=24°-3. The tabular values, adjusted to T=25°.2, are 
Tv, =68°-6, Tv,=60°-8, giving limit values Lv,=21°-4, Lv,.=29°-2. The argu- 
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14. Il est difficile d’obtenir un résultat exact par la méthode ordinaire des 
sinus 4 cause de la grande variation dans les différences prés de la limite. Mais on 
peut en ce cas, se servir d’un autre procédé que nous allons expliquer. 

Dans la figure qui réprésente en projection stereographique une partie de la table 
prés de la limite de 90°, les lettres LTAC ont la signification déja donnée. 

La ligne Cr, marquée d’un T, réprésente la perpendiculaire ou la co-latitude y, 
et la Latitude \ se trouve A gauche. Les courbes trac¢ées 4 partir de C sont les 
co-latitudes qui s’augmentent de deux en deux degrés comme dans la table. 

Il est évident que les distances CL et les Latitudes, dans L, s’augmentent d’une 
quantité uniforme tandis que les intervalles sur AL sont trés in¢gales et sont en effet 
presque en proportion des racines carrées de leur distance numérique de la limite. 
Elles sont aussi en raison des angles au point C, et des compléments des angles A ; 
cest-A-dire, la différence de l’hypothénuse et de la base est presque en proportion 
du carré de la perpendiculaire, ou de celui de l’angle opposé C, ou de celui du com- 
plément de l’angle contigu A. 

15. Lorsque l’angle A est grand on peut aveutageusilitel trouver la longueur 
dun cété, en employant le complément de l’angle contigu A, au lieu de cet angle 
méme, pour chercher la différence entre le cété et la perpendiculaire y. 

Ainsi, en reprenant notre exemple, nous avons en entrant dans la table avec la 
Latitude 47°-6, en L, et la différence de Longitude 43°-2, en A, la perpendiculaire T 
en chef=27°-5. Ici, pour la perpendiculaire 28° et l’hypoténuse 30°, nous avons pour 
A 69°-9, dont le complément ou la distance de la limité est de 20°-] ; en corrigeant 
pour la perpendiculaire 27°-5, le complément devient 20°-3. Maintenant, Par la régle 
a calcul, nous aurons 





hyp—base -42 2 
Nl co-angle P2209 


pour la correction de ’hypothénuse -42 qui correspond 4 9°-3 le complément de la 
route 80°-7. Et en ajoutant -42, a la perpendiculaire 27°-5, on obtient la distance 


27°92 


Ensuite pour l’autre route— 


i A. ey 
51°+4 43°:2 25°.2 
65°°7 2°-68 





Distance, 27°-88 


65°-7 donne la valeur de L=24°-3. En ajustant les valeurs de la table 4 T=25°.2, 
on obtient Tvj=68°-6, Tv,=60°-8, qui correspondent 4 des valeurs Ly,=2/°-4, 


Lv,=29°-2. Sur la régle 4 calcul les arguments 2 et 4, sur la ligne C, dépassent 
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ments 2 and 4 on the C line overlap the interval (Lv,—Lyv,) on the D line, but they 
coincide by adding m=-3 to each. 


C | 2+-3 2°-98 (2°-68 + -3) 4+°3 
D | 21°-4 24°+3 29°+2 





which gives 2°-68 as the correction (hypoth.—perp.) 


Ex. 3. Find the Great Circle courses between Cape Horn and East Cape, New 
Zealand. (Raper, pp. 108-113.) 




















24° 26° T=25°-3 
. Long. Lat. Cc. ci A. 
East Cape, . . 178°-36' E. S. 37°-40’ 69°-8 67°88 32°-8 
Cape Horn, . . 67°-16’ W. S. 55°-59’ 48°-7 43°-7 49°-9 
118°-5 H11°-5 
245°-52’ : 
ek 1119-5 114°-1 =P 
P=/14°-08 TOS Fel Pies 


and 26° — 0°7 = 25°-3 = T. 


By regular computation the courses are 32°43’ and 49°-51’, and the perpendicular is 
25°-20’. 

With the high Latitude of its vertex, this would be a dangerous course in the 
Southern Ocean. See section 18, 


16. When the ports are on opposite sides of the Equator it is necessary to take 
a point antipodal to one of them, forming thus a supplemental triangle, in which a 
polar distance, the perpendicular, and its opposite angle remain unchanged, while 
the antipodal sides and their opposite angles are the supplements of those in the 
original triangle, as in the example and figure. 

£x. 4. Find the courses and distance between Diego Ramirez and Cape Lopatka. 
(Raper, pp. 109-113.) 














i 2 34° 
Long. Lat. C. C. 
Cape Lopatka,. . . E. 156°-46' N. 51°-02' 39°°5 33°-6 
Diego Ramirez, . . W. 68°-43’ S. 56°-29’ ire non est 
! 
225°-29' 50°-5 
P = 134°.31' 45°5 
Suppt = 45°-29' Error 5° 
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Yintervalle entre 2/°-4 et 29°-2, mais, en ajoutant -3 4 chacun des arguments, leur dis- 
tance sur la régle devient a peu prés égale 4 l’intervalle (2/°-4 4 29°-2), 


c | 2+-3 2°-98 (2°-68+ +3) 4+-3 
ID] 21°4 24°-3 29-2 





on obtient donc une correction 2°-68 égale a (2°-98—-3) et la distance devient 27°-88. 


£x. 3. Il s’agit de trouver la route sur le Grand Cercle entre le Cap Horn et le 
Cap d’Est, Nouvelle Zélande 








24° 26° T=25°-3 
Long. Lat. C. i 7 A. 
Cap D’Est, . . 178°-36' E. S. 37°-40' 69°-8 67°-8 32°:8 
Cap Horn, . . 67°-16' Ou. S. 55°59! 48°-7 43°-7 49°-9 
245°+52' 118°-5 111-5 
P=/14-08' 111°-5 114°, =P 








PRS PRS Be OC? 
one 26° anes 0°-7 = 25°+3 = ts 


Par le calcul rigoureux les routes sont 32°43’ et 49°-51’, et la perpendiculaire est de 
25°-20'. 

Mais il faut observer que cette route serait dangereuse dans la mer antarctique: 
vu la forte Latitude du sommet de la courbe. Voyez par. 18. 


16. Lorsque les deux ports sont, l’un au nord, l’autre au sud de VEquateur il de- 
vient nécessaire d’employer l’antipode de I’un pour former un triangle supplémental 
dans lequel on ne change rien 4 une distance polaire, 4 la perpendiculaire et 4 son 
angle opposé ; mais dans lequel les cétés antipodales et leurs angles opposés devien- 
nent les suppléments de ceux du premier triangle, comme dans l’exemple et la figure 
suivants. 

£x. 4. On désire trouver les routes au compas et la distance sur le Grand Cercle 
entre Diego Ramirez et ie Cap Lopatka, 














ae. 34° 
Long. Lat. Cc, Cc 
Cap Lopatka,. . . : E. 156°-46' N. 51°-02’ 39°-5 33°6 
Diego Ramirez, . . » Ou. 68°43’ S. 56°:29' 1° non est 
225°-29' 50°-5 
P = 134°-3]' 45°°5 
Sup.= 45°-29' Erreur 5° 
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It is evident that the perpendicular must be between 32° and 33°-5. Assume it as 
33°, and interpolating with help of the last table, the process will be :— ° 


33° 














The sum of the values thus found being 
still in excess, shows that the assumed 
perpendicular 33° is somewhat too 
small. The adjustment may be made 
by slide rule, as above shown, or, per- 
haps, more conveniently as follows :— 

The values of C near limit being 
nearly as the square root of their argu- 
ment distance from limit, the variations 
on the values will be nearly inversely as 
these square roots, that is, in the present 
case, as | tothe W/2. This gives 0°-5 and /°-8 as the apportionment of the error 
2°-3. The segments of P would thus be 36°-2 and 9°-3, corresponding to a 


Then, with the Latitude in L and the segments of P, the polar angle in A, C gives 
the courses and T the segments of distance. 








Lat. P. Courses. ks Complts. 
A. rod 
Cape Lopatka, . 51°-0 362 60°5 119°-5 21°8  68°2 


Diego Ramirez, . 56°-5 9°-3 82°-3 “a 97°-7 5°] 84°-9 





26°-9  153°-{ Distance. 


By regular computation the courses are 82°-10’, 60°-27’, the perpendicular is 33°-1/0’, 
and the distance is /53°-07’-7. 

£x. 5. Find the courses and distances on the Great Circle between the Cape 
of Good Hope and Hobart Town, Van Diemen’s Land... (Riddle, pp. 65; Raper, 


p. 113.) 


28° 
Long. Lat. C: A. 
Cape of Good Hope, . . E. 18°-26' 5S. 34°-4 68°-7 34°-7 
Van Diemen’s Land, . . E.147°-26 S. 42°9 60°-3 39°-9 








Pe 129° = 129° 
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Tl est évident gue la perpendiculaire doit étre entre 32° et 333°. Supposons que ce 
soit 33° alors en intercalant avec l’aide de la table sur la derniére page on aura :— 





33° 
Lat. c. 
51°-0 36°7 
‘ 
56°°5 1° 
47°-8 
45°°5 





Erreur 2°-3 


Puisque la somme des valeurs excéde encore Ja valeur du supplément de P la perpen- 
diculaire doit encore étre trop petite. La correction peut se faire 4 l’aide de la régle 
a calcul, ou peut-étre mieux de cette maniére-ci. 

Les valeurs de C prés de la limite sont presque proportionnelles 4 la racine 
carrée de leur distance de la limite, les changements de valeur sont donc 4 peu prés 
en raison inverse de ces racines carrées:; dans le cas donné, en proportion de | 4 J 12. 
Nous avons donc 0°-5 et /°-8 pour les deux parties de l’erreur 2°-3. Les segments de 


P seraient 36°-2 et 9°-3 pour hy Ensuite, en entrant la table avec les Latitudes en 


premiére colonne et les segments de P, l’angle polaire, en colonne A, nous aurons les 
routes dans la colonne C et les segments de-distance par l’argument supérieur T. 


Lat. Fi Routes, T. Complts, 
A, C. 


Cap Lopatka, . 51°°0 362 60°-5 ra 119°-5  —_21°-8 68°-2 
Diego Ramirez, . 56°5 o"3. OFS 97°*7 5°] 84°-9 


ee 


26°°9 153°-1 Distance. 





Par la méthode rigoureuse les routes sont 82°-10’, 60°-27’, la perpendiculaire est de 
33°10’, et la distance 153°-07’-7. 

£x.5. On veut chercher les routes au compas et la distance sur le Grand Cercle 
entre le Cap de Bonne Espérance et Hobart Town, terre de Van Diemen. 


mae ss 
Long. Lat. C. A. 


Le Cap de Bonne Espérance, . E. 18°-26’ S.34%4 68%7  34°:7 
Terre de Van Diemen, . . . E. [47°26 S. 42°-9 60°°3 39°-9 





P = 129° = 129° 
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Lat. A. z. Lat. cs T. 
ee we 
34°-4 68°:7 50°-3 34-4 34°-7 50°-2 
42°-9 60°:3 39°-5 42°-9 39°-9 39°-5 
Distance, 989°-8 Distance, 989°-7 


It is evident that on the Great Circle the co-latitude of the vertex is 28°, and that the 
segments of the polar angle are 68°-7 and 60°-3, and that the courses are 34°-7 and 
39°-9. Transposing A and C we have in T the segments of distance. 


GREAT CIRCLE SAILING NOT EXCEEDING A LIMITED LATITUDE. 

17. The course on a Great Circle, while it gives the shortest distance, goes some- 
times to a Latitude inconveniently high, as in Examples 3 and 5, and always higher 
than that by Mercator’s Chart. From considering that a Great Circle course when pro- 
jected on Mercator’s Chart has a somewhat circular form, Mr Fisher devised a method 
for representing a course within a limited Latitude by drawing on the chart a circular 
are of large radius, so as to pass through the ports and touch the given parallel. 
Raper, p. 126, notices it approvingly, and in Riddle’s ‘‘ Navigation,” p. 65, &c., the 
details of the method, applied to the present Example 5, are given at formidable 
length. 

18. It is proper to show how the present table gives an easy solution of such a case, 

\. Here the condition is that the Latitude is not to exceed 50°. It is obvious that 
from each port the shortest course to Latitude 50° will be on a Great Circle, and 
that the intermediate portion may be run down on that parallel, 






CGH 
A34-22 





As the Latitude is not to exceed 50°, with the co-latitude 40° at top, and with 
Latitude 34°-22 (34°-4) on the left, A gives 5/°-2 as the course from the Cape, and 
C gives 54°-9 as the difference in Longitude at which it will reach the vertex ; and, 
in like manner, 6/°-3 is the course, and 38°-8 the difference in Longitude from the 
other port, as shown below and in the figure. 


40° 
Lat. A. et Lat. ei "Es Lat. Ci y 
34°-4 51°22 54°9 For . . 344 54°-9 42°-5 or 34°4 5I°:2 42°:5 
42°-9 61°-4 38°°8 Distance 42°-9 38°-8 27°-2 42°-9 61°-4 27°-3 
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Lat. ‘ > e z. Lat. ied =. 
. OA A. 
34°°4 68°-7 50°-3 34°°4 34°-7 50°-2 
42°-9 60°°3 39°-5 42°-9 39°-9 39°-5 
Distance, 89°-8 Distance, 89°-7 


Dans cet exemple il est évident que la perpendiculaire, ou la co-latitude du sommet 
d’arc est exactement 28°; puisqu’il n’y a pas d’erreur entre P et la difference des 
valeurs de C, | 

On obtient la distance en transposant les valeurs de C 4 A et réciproquement 
pour avoir les segments de la distance dans l’argument supérieur T. 


METHODE A EMPLOYER LORSQUE LE GRAND CERCLE NE DOIT PAS DEPASSER UNE 
LATITUDE DONNEE. 


17. Le chemin sur un Grand Cercle est toujours le plus court; mais en certain cas 
il conduirait le vaisseau dans des Latitudes d’une hauteur qui pourrait présenter 
de graves inconvénients comme dans |’Exemple 5, et !Exemple 3. Le sommet de la 
courbe donne toujours une plus forte Latitude que la route obtenue au moyen d’une 
carte réduite (Mercator). Mons. Fisher, ayant remarqué que la projection d’un Grand 
Cercle sur une carte réduite avait 4 peu prés la forme d’un Cercle, proposa de répré- 
senter un chemin limité 4 une Latitude donnée par un arc de cercle, 4 grand rayon, 
qui passerait par les deux ports et toucherait au paralléle de Latitude prescrite. 
L’écrivain Raper en fait mention avec approbation, et Mr Riddle, dans son ouvrage 
sur la navigation, en donne longuement les détails pour l’Exemple 5 que nous venons 
de donner. 

18. Nous allons démontrer que, par la table, on peut trouver facilement tous les 
renseignements nécessaires pour accomplir le trajet. Dans Il’Exemple 5 la Latitude ne 
doit pas dépasser le paralléle de 50°. 

Il est évident qu’un arc de Grand Cercle offre le plus court trajet de chaque port 
au paralléle prescrit et que ce paralléle servira de route pour la portion intermé- 
diaire. 

Entrons dans la table avec la co-latitude 40°, en chef, et la Latitude de départ, 
34°:22 ou 34°-4, 4 gauche, la colonne A donne 5/°-2 pour la route du Cap de Bonne 
Espérance, et C donne 54°-9 pour la différence de Longitude ot la route atteindra le 
paralléle donne. De méme pour I’autre port, on aura une route de 6/°-3, et une 
différence de Longitude de 38°-8: ainsi qu’il suit. 


iy A. CG 5 A. T; bw €é ¥ 

34°*4 512 54°-9 Pour la . 34°-4 54°-9 42°°5 ou 34°-4 5]°%2 42°-5 

42°-9 61°-4 38°-8 Distance 42°-9 38°-8 27°-2 bien 42°-9 61°-4 27°3 
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At the Cape the polar angle to the vertex is 54°-9, and at Van Diemen’s Land 36°-8, 
the sum of these subtracted from 129° leaves 35°-3 = 1359 miles as the distance to be 
run on the parallel of 50°. By the second use of the table we have 42°-5 and 27°-3 as __ 
the Great Circle segments of the course. These together make 69°-8, or 4/90 miles, 
to which adding 1359 we have 5549 as the length of the composite course, or 162 
miles more than on the Great Circle. The elements for protracting the course at 
every 2° of Latitude are given by the table. 


Angles on Long. from ! 


the Rhumb. Vertex. 
cat: Pig, 05 WO nie Ae Long. 
° ° ° ° 
Cape of Good Hope, . . . 34:4 51-2 54:9 18-4 
36-0 52-6 52°4 20-9 
38-0 54:7 49-0 24-3 
40-0 57-0 45-2 28:1 
42:0 59-9 40.9 32°4 
44:0 63-3 35-9 37-4 
46-0 67-7 29:7 43-6 
48-0 73°9 21-3 52-0 
50-0 90-0 36-3 73-3 
50-0 90-0 re sa 108-6 
48-0 73:9 21-3 129-9 
46:0 67:7 29-7 138-3 
_ 44:0 63-3 35-9 145-5 
Van Diemen’s Land, . . . 42:9 61-3 38-8 147-4 


The successive Longitudes are found by adding the successive differences between the 
Longitude from Vertex of the port of departure and that of the Latitude 2 to the 
Longitude of the port. 

Ex. 54-9 — 45°-2 = 9°-7 + 18°-4 = 28°-1 (for Latitude 40). 
Beyond 50° Latitude we have only to add in the successive Longitudes from vertex. 
If these results be compared with those given in Riddle by Fisher’s method, the sav- 
ing of labour by this method will be evident. 

19. Besides these uses of the table, there are some others which may now be 
indicated briefly. As these uses have been developed beyond the object for which 
the table was first made, it may be useful to explain more fully the principle on which 
they depend. 

20. When the hypothenuse and perpendicular are the given parts of a spherical 
triangle, the other parts are found by the formulea— 


sin A = sin T cosec R = sin T sec L, a 
cosé6 =secTcos R=secTsin L, R 4 
cosC =tanT cot R= tanT tan L, a T 





in which L is put for the complement of the hypothenuse, fi 

and the other letters have the signification given in the figure. , b 
It is evident from the formule that the parts found by the first 

and second expressions are complements to each other with transposed arguments. 
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Pour le Cap de Bonne Espérance I’angle polaire au sommet est de 54°-9, et pour la 
Terre de Van Diemen, l’angle polaire est de 38°-8; en soustrayant leur somme 93°-7 
de 129°, la différence de Longitude entre les deux ports, on obtient 35°-3 ou 1359 
milles pour la longueur de la route sur le parallele. Pour les routes sur les Grand 
Cercles nous avons des arcs de 42°-5 et de 27°-3. Leur somme est égale 4 69°-8 ou 
4190 milles, nous avons donc une distance totale de 1359+4190=5549 milles pour la 
route composée qui est plus longue que le chemin sur le Grand Cercle de 162 milles. 

On trouvera, dans la table, les élements nécessaires (de deux en deux degrés de 
Latitude) pour tracer la route sur une carte réduite. 


Routes au Long. du 
Compas. Sommet. 
Lat. Cy ee Mee ce Long. 
° ° ° ° 
Cap de Bonne Espérance, . 34-4 51-2 54:9 18-4 
36-0 52:6 52°4 20:9 
38-0 54:7 49-0 24:3 
40:0 57-0 45-2 - 28-1 
42:0 59-9 40-9 32°4 
44:0 63°3 35°9 37-4 
46-0 67-7 29-7 43-6 
48-0 73-9 21-3 52-0 
50:0 90-0 mre 73-3 
35°3 
50:0 90-0 eats 108-6 
48-0 73°9 2t.3 129-9 
46:0 67:7 29°7 138-3 
44:0 63°3 35-9 145°5 
Terre de Van Diemen, . . 42:9 61°3 38-8 147-4 


Les Longitudes successives se trouvent en ajoutant la différence entre, la Longitude du 
sommet pour le port du départ et celle de la station d’arrivée, 4 la Longitude du port; 
pour la Latitude 40° on a 54°.9—45°-2=9°-7+ 18°-4=28°-]. Au dela de 50° on n’a 
qu’a additionner successivement les arcs de Longitude du sommet. On verra que 
cette méthode est bien moins laborieuse que celle de M. Fisher telle qu’elle est 
donnée dans.le traité de navigation de M. Riddle. 
19. On peut encore faire usage de la table pour résoudre des questions que nous 
allons indiquer bri¢vement, aprés avoir expliqué le principe dont elles dépendent. 
20. Quand ona pour données ’hypothénuse et la perpendiculaire d’un triangle 
sphérique les autres parties se trouvent par les formules— 
sin A = sin T cosec R = sin T sec L, 
cosé =secT cos R-=secT sinL, 
cosC =tanT cot R=tanTtanL, 
dans lesquelles L indique le complément de I’hypothénuse et les autres lettres ont la 


signification donnée dans la figure. On peut observer que, dans les deux premiéres 
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From these formulz, involving the several parts, the rules for all the other cases may 


be derived by proper substitution, and in this way the camow made for this case 


becomes applicable for all cases of right-angled spherics. 

21. By means of ‘a perpendicular, all cases of oblique spherics are reducible to 
those of right angles, and this table (or rather that of which this is an abridgment) 
has been used in the regular way for the common and troublesome case of “ the sides 
and contained angle,” with results sufficiently exact, but obtained with so much 
trouble as evidently to be practically useless at sea. 

22. The application of the table to oblique spherics in the regular way being 
hopeless, I thought that possibly it might yet be practicable in some on-regular way. 
Keeping to the case of the sides and contained angle, it occurred to me, that instead 
of taking the perpendicular as usual to one of the given sides, I might take it from 
the given angle to the unknown side, and try what that would lead to. I had thus 
the given sides as the hypothenuses of two triangles having a common perpendicular, 
for finding which I had this condition, that the sum or the difference of the angles 
between the hypothenuses and perpendicular should be equal to the given angle. 
This in a common way is insoluble ; but the particular case being that in Raper, of 
St Helena to Cape Horn, with the perpendicular falling outside the triangle, the 
table (as first made) for Amplitude in Arc and Ascensional Difference (Dasc) in time 
gave the means of finding the required difference of Longitude by the difference of 
two tabulated values. This opened up the way: but to serve conveniently for cases 
with the perpendicular falling inside the triangle, the table had to be written out 
again with the contained amg/e itself in arc, instead of (as at first) with its comple- 
ment in time. 

23. In Great Circle sailing, for which the table seemed most likely to be 
useful, precision to minutes being unnecessary and practically inconvenient, the table 
was once more written out in arc, true to the nearest tenth of a degree: in which 
form, serving among other purposes for Great Circle sailing, and for the cognate case 
of finding Azimuth by Latitude, Declination, and Hour Angles (elements usually 
available at sea), it was, along with some other tables, got ready for publication. It 
then occurred to me, as an after thought, that as the table with degree arguments 
occupied several pages, it might be convenient and sufficient for shaping daily the 
Great Circle course, to give it with arguments to 2°, and thus on two good-sized pages 
to have the whole in view on turning a leaf. 

24. On applying the abridged table to the examples in Raper, the cases came 
more frequently near the limit, and the second differences being four times as large, 
it seemed at first that the table would be unworkable ; but on considering that in the 
greater part of the table, near the limit the variations from limit value were nearly 
proportional to the square roots of the argument distance from limit, it became, as 
has been shown, practicable and easy, by means of the C D lines of the slide rule to 
interpolate in what, at first, seemed the worst cases. 

The seeming difficulties being fairly disposed of in this way, the table on the last 


page was made as a substitute when a slide rule might not be available. 
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formules, les valeurs cherchées sont complémentaires l’un a l’autre et que les arguments 
_sont transposés. 





De ces trois formules on peut donc déduire celles pour tous les autres cas, en 
mettant les changements convenables. Ainsi la table peut s’appliquer 4 tous les cas 
des triangles sphériques et rectangles. 

21. En menant une perpendiculaire, tous les cas des triangles sphériques obliques 
se résolvent de méme que les triangles sphériques rectangles, La table, ou plutdt une 
autre dont celle-ci est un abrégé, a été employé selon les régles pour le cas fréquent et 
embarrassant des deux cdtés et de l’angle contenu. Les résultats étaient assez exacts ; 
mais le procédé était trop laborieux pour étre utile en mer. 

22. Ila donc fallu chercher une méthode irréguliére pour résoudre les triangles 
sphériques obliques. Ayant en vue ce méme cas des deux cédtés et de l’angle inclus, 
nous avons essayé de mener la perpendiculaire de l’angle donné au cété inconnu; au 
lieu de la mener, comme 4 I’ordinaire, 4 un coté donné, De cette maniére nous avons 
les cdtés donnés pour hypothénuses des deux triangles et une méme perpendiculaire 
pour les deux. Pour chercher la perpendiculaire nous avons la eondition que la 
somme ou la différence des angles, formés par les hypothénuses et la perpendiculaire, 
doit étre égale 4 angle donné. On ne peut résoudre ce cas par les régles ordinaires ; 
mais dans un cas spécial, celui du trajet de lile de Sainte Heléne au Cap Horn, la 
perpendiculaire étant hors du triangle, nous avons reconnu que la table dans sa forme 
originale (pour l’amplitude en arc et la différence d’ascension (Dasc) en temps) four- 
nissait une solution de la différence de Longitude en cherchant une différence corre- 
spondante entre deux valeurs successives de la table. Nous trouvant ainsi sur la 
trace, nous avons reconnu la nécessité de recopier la table avec l’angle inclus méme, en 
arc, au lieu de son complement, en temps. 

23. Vu que, pour naviguer sur le Grand Cercle il n’était pas besoin de donner les 
minutes de degrés, nous avions d’abord rédigé la table en degrés et dixitmes de degré ; 
mais avant de l’imprimer il nous a paru étre plus commode de ne donner les argu- 
ments que de deux en deux degrés, vu que les tables occupaient plusieurs pages et 
que par ce changement on n’aurait 4 tourner qu’une seule page. 

24. Ensuite, en essayant les exemples donnés dans le traité de Raper la plupart 
des cas se trouvant prés de la limite.(90°) ou les différences sont trés grandes: nous 
avions craint que la table ne ffit pas serviable. Cependant, ayant remarqué que les 
différences étaient presque en proportion de la racine carrée de la distance de I’argu- 
ment de la limite, nous avons trouvé une solution assez facile au moyen des lignes C D 
de la régle 4 calcul, ou au moyen de la table sur la derniere page, quand la régle 
manque. 

25. Pour obtenir les Azimuts on emploie la table de la méme maniére que pour 
chercher les routes sur le Grand Cercle, mais au lieu de la Latitude du port d’arrivée 
on emploie la Déclinaison de I’astre observé. Le procédé est court et simple, mais 
demande un peu d’habitude. Nous avons donc reconnu que le procédé n’était pas 
propre 4 un usage ordinaire en mer et nous avons calcul les tables d’Azimut que 
nous publions maintenant. 
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25. For finding Azimuth, the table is used in the same way as for finding the 
Great Circle course, the only difference being that, instead of the Latitude of the port 
to be reached, we must use the Declination of the object observed. The process, — 
though simple and short, is yet one requiring some skill not always available. I felt, 
therefore, that it was not altogether the sort of table for common use at sea by any 
one, and thereupon set about the construction of the Azimuth Tables now published. 

26. Having shown at length how the table may be used for the case of two sides 
and the contained angle, it may now be shown that it may be used also for finding 
the angles from the sides. 


Given the sides to find the Angles. 


. ist. With the complements of the sides in T take out for two adjacent terms L, 
to which the values in A, by their difference or sum, give near values of the third 
side or of its supplement, and with the differences adjust the proper value of L. The 
corresponding terms in A give the co-segments of the third side. The adjusted 
value of L is :the perpendicular. 

2dly. Then transposing the arguments L and A with the complement of the 
sides on the left, the values for the adjusted perpendicular give in A the angles at 
the base, and in C the 
segments of the vertical 
angle. 

27. The adjacent figure 
represents a spherical tri- 
angle, having its sides 
38°, 50°, 68°, with the 
several parts computed 
strictly, by means of 
which the results by the 
Pantaspheric table may 
be compared and tested 
in the several ways in 
which it may be used, as 
in the example follow- 








ing :— 
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26. Nous avons déja donné la solution du probléme des deux cdtés et de l’angle 
inclus et n’avons qu’a indiquer la maniére d’employer la table, pour chercher les angles 
7 , : 
quand les cétés sont donnés. 


On entre dans la table avec les compléments des cétés en chef (T) et on cherche 
deux valeurs successives dans la colonne qui doivent approcher par leur somme ou 
leur différence au troisitme cété, ou 4 son supplément. Ensuite, au moyen des dif- 
férences, on intercale une valeur plus exacte pour L. Les valeurs correspondantes 4 
celle-ci dans les colonnes A seront les compléments des deux segments du troisiéme 
cété, et la valeur corrigée de L donne la perpendiculaire. Ensuite, en transposant les 
arguments L et A, et en prenant les compléments des cétés dans la colonne 4 gauche 
on obtient sous T = L corrigée, les angles 4 la base sous A, et sous C les deux angles 
au sommet de la perpendiculaire. 

27. La figure réprésente un triangle sphérique ayant des cédtés de 38°, 50°, 68°, 
dont les différentes parties ont été calculées selon les régles rigoureuses. On pourra 
les comparer aux résultats obtenus par la table et donnés dans les exemples suivants. 
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Two sides and contained angle. Deux cétés et l’angle inclus, 
ZS=50° PZ=38° Z=106°-14'-6 Third side. 
a=40° dA=52° 73°45 Le troisiéme cété. 
37-28 T. 30° T=29°-2 
pees eee Le. he, tT 
Z. |40° 63°5 61°-0| 62°:0 39°-5=S 40°:0 62°-0 42°°5 39°-5 42°6 


106°:25 |52° 47°%1 42°-4| 44-3 52°-5=P 52°-0 44°+3 25°°5 52°-5 20°-3 











110°-6 103°-4)}406°-=Z 68°-0 = PS = 67°-9 
103°-4 106°-2 


7° +2:—2°-8 3:2: —0°8 
(-77 exact). bead 4f. : i R. |T=362 L. hk. 
. A 




















Third side by rule of sines 0: ie ee Tae ee Z 73°-7 052°-0 
Le troisiéme cété par la régle des sinus P 52°-5 d22°-0 68° p|S 39°-5 d22°-0 68° p 





PS=68° ZS=50° S=39°-36-4 






































d= 22°): g=60° 39°-6 
L. T.46° T. 48°) T=47°-25 
C. C. aes 1 A. ai 8 yy 
S. |22° 65°:3 63°-3| 64°-0 52°-5=P| 22°0 64°-0 56°%2 52°-5 56° 
~ poe ee 
39°-6 |40° 29°7 21°-3| 24°-4 73°-6 40°-0 24°-4 18°2 73°-6 18°3 
35°-6 42°-0 106°4=Z' 38°-0 = PZ = 38°) 
42°-0 39°-6 
6°*4:—2°-4232!: —0°75 
(-65 exact).* a. L. R. ¥e L. R. 
> A, A. 
sinA, cosL, =sinA,cosL, . - S 39°-6 d22°-0 S 39°-6 a40°-0 
sn A, secL, =sinA,secL, . .«. Z 73°6 52°-0 38° iP 52°-5 \52°-0 38° p 





* The perpendicular here differing little from the side, the case is unfavourable and the 
result faulty, for the reason given in section 4. 
* La perpendiculaire étant peu éloignée du cété, le cas n’est pas favorable et le résultat 
n’est pas juste, pour la raison donnée au section 4. 





PS=68° PZ=38° P=52°-29-3 









































d=22° rA=52° 52°°5 
j ees i) teed We ee ee oe TY 
C. C. ee Ls A. a bs 4 
P. |22° 74:2 72°-9| 72°-6 39°-6=S 22°-0 72°-6 62°-3 | 39°-6 62°3 
~ 
52°-5 |52° 30°-3 21°6| 20°-2 73°:7 52°-0 20°:2 12°-3 73°°7 12°3 
43°-9 51°3 106°-3=Z 50°-0 = ZS = 50°:0 
51°3 52° : , 
8°-62+1°2 2221 + 028 
‘ (-24 exact). 5 ¢ if : R, a; A» R. 
On slide rule. Sur la régle a calcul. A. A. 
a=40°-0 Dec. 22°-0 | cos |P 52°-5 d22°-0 P 52°-5 52°-0 
P=52°.5 Z 73°8 | sin |Z 73°-7 a40°-0 50° z'S 39°-6 a40°-0 50° z 
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The three sides. Les trois cdtés. 
PS=68° ZS=50° PZ=38° The angles. 
fiz a=40°.° A=52° Les angles. 
© 2S +2 
p . L. 28°. 2:30 =. 32002 Seaments. [2% A. c. 
68° a4 —— A 46%7 A479 A474 42°6 40° 39°6=S 62° 
112° 52° A 63°-2 A65°-5 A 64°°6 25°°:4 52° 52°6=P 443 
109°-9 = F13°4 68°-PS_ | 106°-3—Z. 
113°-4 112°-0 
3°-5 3 — 1°-42 22: 0°-8 (-77 exact.) 
tex30 °6 PS 68" *2Z5=s56° 
d= 22"  a=40° 
T=47°:2 
ay L.46° 1.48°  1L.47*-2 Segments, | UL. A. c. 
py d 22° A 32°-6 -A34°-0 A 33°-4 56°°6 a2” Se" PF 41 
Sf age Aer ASO ATI. 18-8 40° 73°-6 24°-6 
35°] 39°-9 38° PZ 38° 106°4=Z 39°-5=S., 
39°-9 38°-0 
4-8: — 1°95 32: —0°-79™ (-65 exact.) 
_* See note on opposite page. 
* Voyez la note sur la page en face. 
io=50° “PS=sg" (F2=—35° 
qao7- AS 52° 
: T=36°-25 
- L.34° ° L.36° 1L.36°-25 Segments. L. A. Cy 
Zz ag A 26°:°9 A27°-6 A 27°:7 62°-3 22° 39°68 5: FOF 
50° A 52° A7I°-9 A76°-9 A 77°:7 12°-3 52° 73°-8 20°:2 
45°-0 49°-3 ZS 50°:0 F062 2. 52°-5= P, 





50°-0 50°-* 


— 


5°-0: +0%7:222: + 0°28 (-24 exact.) 








* One of the tabular results differs little from the given value ; this counterbalances the 
unfavourable condition of the small difference between the perpendicular and the given side. 
* L’un des résultats de la table différe peu de la valeur donnée, ce qui balance la condi- 
tion défavorable du peu d’éloignement de la perpendiculaire du cété donné, 
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28. As another example, it may be interesting to find the angles of the triangle 
whose sides are ZS=60°, ZP=70°, PS=8o0°. These found by the regular method 
are P=6/°-34’, S=72°-35'-4, Z=89°-49’.. The segments of PS are 52°-36' and 27°-24’ 
by the perpendicular 55°-43’-5 from Z. With these we may compare the results 
obtained by the table. 




















T: Lise Lise} Lx55°-7 L. T=55°-7 
ee Ae| A. C A. an 
80" | 70" [A 20° -85*6 137-7") 37-4 SEC | 20 Pee PS 
100° | 60° {a 30° = 58°-3 . 63°-4 | 62°6 +. 27°41 30° = 72°-6 = S 32%” 
er Smee {ie Rei 80°-0 89°-8=Z 
101°-1 100° 











P25 ARE RS Se Oe 
* By last table. 
The angle Z being only |!’ from a right angle, the perpendiculars from S and P will 
differ from the sides by the insensible quantities 2" and 3". With such differences, 
between hypothenuse and perpendicular, solutions, obtained with logarithms to seven 
places, would be altogether unsatisfactory. Nevertheless, the small table furnishes 
what may be considered remarkably good results in a very simple way. 

With co-hypothenuse /0° at top, and the perpendicular 60° and 70° on left, we 
have in A 20°-3 and 30°-5 as the co-bases, showing that the perpendiculars fall 0°-3 
and 0°-5 within the triangle, the adjacent angles in C are 72°-2 and 6/° respectively. 
The angles of the principal triangle are obtained by adding to these the small seg- 
ments given by the perpendiculars 0°-3 and 0°-5 to the hypothenuses 60° and 70° thus 
to co-hypothenuse 30° in L, perpendicular 2° at top, we have in A 2°3 (or /°/5’ 
for |), 3/10 of which=0°-35 added to 72°-2 gives 72°-55 as the value of S, and in like 
manner to co-hypothenuse 20° we have in A 2°-J, to which for 0°-5 the proportional 
part 0°-52 added to 6/° gives P=6]°-52. 

29. It has been shown that the Azimuth table may be used for finding Altitudes 
not exceeding 30°. It may be shown that, by using the two tables together, the 
method may be extended generally. I suppose that the Azimuth by table will, in 
most cases, be true to less than half a degree, or to little more than a quarter ofa 
degree in the heavens; but taking it as found, proceed thus—Convert the Hour Angle 
in time unto arc, and with the Declination in L find column T where A gives the 
converted Hour Angle, then the Azimuth found in the same column gives in L the 
Altitude. é 

Resuming an example already given— 


h.m. 
In Latitude 52° Declination+ 22° at H.A., 3-30=52°-5, the tabular Azimuth is 
73°-8=72+ 455 X 3. 


XK e § — 47°*2. 
A, 
Dec. 22° 52°9 s 
Alt. 40° 73°-8 by last table, 
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28. Nous donnons encore un exemple interessant: un triangle dont les cdtés 
sont ZS = 60°, ZP = 70°, et PS = 80°, aura selon le calcul rigoureux les angles. 
P=6/°-34', S= 72°-35’-4, Z= 89°-49'. Les segments de P seront aussi de 52°-36' et 
de 27°-24' et la perpendiculaire mende du Point Z, sera de 55°-43’-5. Maintenant par 
la table on aura, 

















L=54 L=56°,; L=55°-7 Segts.| L. T 55°°7 
A. A. A. So A. : 
80" | 70° | X20° 35°6 37-7 | 37-4 . 52°-6 | 20° 60°S = P 57.7 
100° | 60° | a 30° 58°-3 63°-4 | 62°-6  27°-4 | 30° 72°6 = S 32°-1* 
93°-9 101° 80°-0 
101°-1 =100°-0 Z = 89°-8 

















7°22 — 1123292 —0°-3, 


* Par la derniére table. 
Comme langle Z ne différe d’un angle droit que de /{’ les perpendiculaires menées 
de P ou de S ne s’écarteront des cdtés que par les petites quantités 2" et 3". On 
n’obtiendrait, méme en employant des tables de logarithmes 4 sept places, qu’une solu- 
tion peu satisfaisante. Cependant la table donne par un procédé assez simple des 
résultats remarquablement corrects. 

En prenant T = /0 = co-hypothénuse en chef et les perpendiculaires 60° et 70° a 
gauche on trouve sous A 20°-3 et 30°-5 pour les compléments des segments de base, 
ce que démontre que les perpendiculaires tombent au dedans du triangle de 0°-3 et 
0°-5 ‘et les angles contigus sous C, sont de 72°-2 et de 6/°-0 respectivement. On 
obtient les angles du triangle donné en ajoutant aux précédents les petits segments que 
correspondent aux perpendiculaires 0°-3 et 0°-5 menées aux hypothénuses 60° et 70°. 
C’est-a-dire pour la co-hypothénuse 30° en L et la perpendiculaire 2°, en chef, nous 
avons sous A 2°-3 (ou /°-/5 pour /°) et les 3°, de /°-15 donnent 0°-35, qu'il faut ajouter 
a 72°-2 pour obtenir 72°-55 pour la valeur de S. Et de méme pour la co-hypothénuse 
20° nous avons, sous A, 2°-/ dont la partie proportionnelle 4 0°-5 sera 0°-52 qu’il faut 
ajouter 4 6/° pour obtenir P = 6/°-52. 

29. Nous avons déja démontré que la table des Azimuts peut étre employé a 
trouver les hauteurs moindres que 30°. En combinant l’usage des deux tables on peut 
rendre la solution générale. On peut supposer qu’a l’ordinaire les Azimuts trouvés 
par la table seront justes 4 un demi degré prés ou a un quart de degré dans les cieux; 
mais quelqu’il soit, il faut agir de la maniére suivante. Convertissez l’Angle Horaire 
en arc. Ensuite, avec la Déclinaison dans la colonne L, cherchez la colonne T ou 

se trouve, sous A, Angle Horaire convertie. Alors en ligne avec ]’Azimuth, sous 
7 A, dans cette méme colonne T on trouve, dans L la hauteur demandée. 
Reprenons un exemple déja donné :— 


h. m. 
Lat. 52°, Déclin. + 22, Angle Horaire 3-30 = 52°-5, l’Azimut par la table est de 
73°*8 = 72 + 5 Xx 3. 


L. T = 47-2 
A. 
Déc. 22 52:5 
Alt. 40 73-8 (par la derniére table), 
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30. These explanations and examples may suffice to show the various uses of the 
table; with proper care in the several processes, the results seem to be trustworthy to 
about a quarter of a degree, and this is as much as can be expected when spherics 
without logarithms are comprised in so small a compass. 


ROBERT SHORTREDE. 
1868, 
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30. Ces explications et ces exemples suffiront pour montrer les différentes maniéres 
de se seryir de la table. Avec un peu de soin on pourra obtenir des résultats 4 un 
quart de degré prés et cela parait étre toute l’exactitude 4 laquelle on peut s’attendre 
en faisant usage, pour le calcul des triangles sphériques, d’une table si concise, au 
lieu d’employer les logarithmes. 


ROBERT SHORTREDE, 
1868. 
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a -. 4. 6°. 8°. 10°. a. 1 4°. 16°. 
ETA Ere SrA: hUCCCUT SR COT A ee eee. CC. CTE ee 
° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° 
0} 2-0|90-0| 4-0 90-0} 6-0) 90-0) 8-0) 90-0) 10-0) 90-0] 12-0| 90-0) 14-0) 90-0] 16-0) 90-0 
2| 2-0189-9| 4-0|89-9| 6-0|89-8| 8-0| 89-7] 10-0| 89-6] 12-0| 89-6| 14-0] 89-5| 16-0 89-4) 
4| 2-0189-9| 4:0|89-7] 6-0)89-6| 8-0) 89-4) 10-0) 89-3] 12-0| 89-1| 14-0) 89-0] 16-0| 88-9 
6| 2:0| 89-8) 4-0|89-6| 6-0/89-4| 8-0) 89-2) 10-1| 88-9] 12-1| 88-7| 14-1) 88-5| 16-1) 88-3 
8| 2-0|89-7| 4-0|89-4| 6-1| 89-2) 8-1| 88-9| 10-1| 88-6| 12-1! 88-3) 14-1| 88-0} 16-2) 87-7) 
10} 2-0) 89-6 4-0) 89-3) 6-1|88-9| 8-1| 88-6) 10-2| 88-2| 12-2) 87-9| 14-2) 87-5| 16-3) 87-1 
12| 2-0|89-6| 4:1|89-1| 6-1| 88-7] 8-2) 88-3) 10-2) 87-9| 12-3] 87-4| 14-3| 87-0| 16-4) 86-5 
14| 2+1|89-5| 4-1}89-0| 6-2) 88-5! 8-2| 88-0| 10-3) 87-5| 12-4| 87-0| 14-4) 86-4] 16-5| 85-9 
16| 2+1|89-4| 4-2| 88-9] 6-2) 88-3] 8-3| 87-7| 10-4| 87-1| 12-5| 86-5| 14-6| 85-9] 16-7) 85-3 
18} 2+1|89-3| 4-2| 88-7) 6-3) 88-0| 8-4| 87-4] 10-5) 86-7| 12-6| 86-0| 14-7| 85-4| 16-8) 84-7 
20) 2-1|89-3| 4-3) 88-5| 6-4) 87-8| 8-5|87-1| 10°6| 86-3| 12-8] 85-6| 14-9] 84-8] 17-1| 84-0 
22| 2-2|89-2| 4-3| 88-4) 6-5|87-6| 8-6! 86-7) 10-8) 85-9] 13-0) 85+1| 15-1| 84-2) 17-3) 83-3 
24| 2-2|89-1| 4-4] 88-2| 6-6|87-3| 8-8] 86-4) 11-0) 85-5| 13-2] 84-6] 15-4) 83-6| 17-6| 82-7 
26| 2-2|89-0| 4-5|88-0| 6-7|87-1| 8-9) 86-1) 11-1) 85-1| 13-4| 84-0] 15-6| 83-0) 17-9| 82-0 
28| 2-3|88-9| 4-5|87-9| 6-8) 86-8| 9-1| 85-7| 11-3] 84-6] 13-6| 83-5| 15-9) 82-4) 18-2) 81-2 
30) 2-3) 88-8] 4-6|87-7| 6-9) 86-5| 9-2) 85-3] 11-6) 84-2| 13-9| 83-0| 16-2) 81-7| 18-6) 80-5 
32| 2-4) 88-7| 4-7| 87-5| 7-1| 86-2) 9-4) 85-0) 11-8) 83-7) 14-2) 82-4| 16-6| 81-0] 19-0] 79-7, 
34| 2-4|88-7| 4-8|87-3| 7-2) 85-9| 9+7| 84-6] 12-1| 83-2] 14-5| 81-8) #7-0| 80-3) 19-4 78-8) 
36| 2-5|88-5| 4-9|87-1| 7-4) 85-6| 9-9) 84-1| 12-4| 82-6] 14-9] 81-1| 17-4) 79-6] 19-9) 78-0 
38| 2-5|88-4| 5+1|86-9| 7-6) 85-3) 10-2) 83-7| 12-7| 82-1} 15-3| 80-4) 17-9] 78-8] 20-5) 77:1 
4O| 2-6| 88-3) 5-2] 86-6) 7-8) 84-9| 10-5| 83-2| 13-1| 81-5, 15-7) 79-7) 18-4) 77-9] 21+1| 76-1 
42| 2-7|88-2| 5-4) 86-4) 8-1| 84-6) 10°8| 82-7] 13-5) 80-9] 16-2| 79°0| 19-0] 77-0] 21-8] 75-0 
44\ 2-8) 88-1| 5-6|86-1| 8-4) 84-2] 11-2) 82-2] 14-0] 80-2! 16-8) 78+2| 19+7| 76*1| 22-5| 73-9 
46| 2-9|87-9| 5-8) 85-8] 8-7| 83-8] 11-6) 81-6| 14-5| 79-5| 17-4| 77-3} 20-4| 75-0| 23-4| 72-7 
48| 3-0|87-8| 6-0|85-5| 9-0) 83-3) 12-0| 81-0] 15-0) 78-7] 18-+1| 76°3| 21 -2| 73-9| 24°3| 71-4 
50 3+1|87-6| 6-2) 85-2) 9-4\ 92-8] 12-3| 80-4| 15-7| 77-9| 18-9] 75-3| 22-1| 72°7| 25-4! 70-0 
52| 3-2|87-4| 6-5|84-9| 9-8) 92-3] 13-1| 79-6] 16°4| 77-0| 19°7| 74-2) 23-1| 71-4] 26-6| 68-5 
54| 3-4|87-2| 6-8) 84-5| 10-2| 81-7) 13-7| 78-8| 17+2| 76-0] 20-7) 73-0| 24-3! 69-9] 28-0 te 
56| 3-6|87-0| 7-2| 84-0) 10-8) 81-0] 14-4| 78-0) 18-1| 74-8| 21-8) 71 -6| 25-6| 68-3) 29-5| 64-8 
58| 3-8) 86-8) 7-6| 83-6| 11-4) 80-3) 15-2| 77-0| 19-1| 73-6| 23-1| 70°1| 27-2| 66-5| 31+3| 62-7 
60} 4-0} 86-5| 8-0) 83-0| 12-1} 79-5| 16-2| 75-9] 20-3) 72-2! 24-6| 68-4| 28-9| 64-4| 33-5| 60-2 
62} 4:3) 86-2) 8-5) 82-4| 12-9) 78-6] 17+2| 74-7| 21-7| 70°6| 26-3) 66-4) 31-0| 62-0) 36-0) 57-4 
64} 4-6|85-9| 9-2) 81-8) 13-8) 77-6] 18-5| 73-3| 23-3) 68-8) 28-3) 64-2| 33-5| 59-3) 39-0) 54-0 
66| 4-9) 85-5| 9-9) 81-0] 14-9) 76-3| 20-0| 71 -6| 25+3| 66°7| 30-7| 61-5| 36°5| 55-9| 42°7| 49-9 
68| 5-3) 85-0) 10-7| 80-0} 16-2| 74-9| 21 -8| 69-6| 27-6| 64:1| 33-7) 58-3| 40-2| 51-9] 47-4| 44-8 
70 5-9\ 84-5) 11-8) 78-9| 17-8) 73-2| 24-0| 67-3] 30-5! 61-0) 37°4| 54°3| 45-0| 46-8] 53°7| 38-0 
72| 6-5| 83-8) 13-0| 77-6| 19-8) 71-1) 26-8) 64-4) 34+2| 57+1| 42+3| 49-1| 51+5| 39-9) 63°1| 28-1 
74| 7-+3|83-0| 14+7| 75-9| 22-3) 68-5| 30°3| 60-7) 39-0| 52-0| 49-0| 42-2] 61-4|29-6| 90 | O 

76| 8-3 81-9| 16-8) 73-7) 25-6| 65-1| 35+1| 55-7| 45-9| 45-0| 59-0|31-5| 90 | 0 
78| 9-7, 80-5| 19-6] 70-8) 30-2) 60-4| 42-0| 48-6| 55-6|33-9| 90 | 0 
ge | 
80) 11-6 78-6) 23-7 66:6| 36:0! 53-4) 53-3) 37-2| 90 0 GENERAL RELATIONS, 
82 | 14-5| 75-6} 30-1| 60-2| 48-7| 41-6| 90 | O t.. vig A. C 
a his os by 48-3) 90 0 Co-hypoth.| Perp. Angle tr. | Angle 2, 
0) 60- 0; 0 Perp. Co-hypoths Co-base. | Angle 2. 
88; 90 | 0 In every case the | Co-anglez.| Perp. Hypoth. | Co-base. 
parts in L, and T. are | Perp, Co-anglez.| Angle 2. | Co-base. 
_ non-adjacent. Co-angle 2.| Co-angle 2.| Co-base. | Hypoth. 








POUR NAVIGUER SUR LE GRAND CERCLE DE LA SPHERE. 
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20°. 


2a 


26°. 


28. 


30°. 


A. 


C, 
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30-0 
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32-0 


90-0 




















30-0 
30:1 
30-2 
30-3 


88-8 
87-7 
86-5 
85-3 


32-0 
32:1 
32-2 
32-4 


88-7 
87-5 
86-2 
85-0 








30-5 


84:2 


32-6 


83-7 





30-8 
31-0 
31°3 
StF 


82-9 
81-7 
80-5 
FH2 


32-8 
33:1 
33'5 
33-9 


82:4 
81-0 
79-7 
78-3] 





32:1 


77-9 


34:3 


76:9 











32:6 


76°5 
75+1 
73-6 
72:1 


34-9 
35-5 
36:1 
36-9 


75-h 
73-8} 
72:3 
70-6 
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67:1 
65:2 
63:2 


38-6 
39-7 
40:9 
42-3 
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65-1 
63-0 
60-8 
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43-8 


58-4 





58-7 
56:1 
53°+3 
50:1 


45-5 
47°5 
49-7 
52-4 


55-8 
52:9 
49-7 
46:1 





46:5 


55-5 


41-9 





59-6 

64-4 

71°4 
90 
















































































AT TRUE Horizon. 





A. 


Cc 








Lat. 
Dec. 








Amp. 
Pol. alt. 


Hour 
Angle. 








With the latitudes of the Ports in L. find two adjacent cols. T. in which the 
sum or the diff. of the terms on C. gives near values of the diff. in long. ; and 
with the differences of the results find the proper values of C.and T. The corre- 


GREAT SAILING CIRCLE. 


sponding terms in A. are the courses. 


T. thus adjusted is the co-latitude of the 
Vertex, and in this col. T. the terms in A. give the angles on the Rhumb at 


every second degree of lat. in L. throughout the course. 
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GREAT CIRCLE SAILING TABLE. 





36°. 


a ae OD 


38°. 
ie 


42°. 
A. 


Cc. 





mh ° 
36-0; 90-0 


° ° 
38-0| 90-0 


° 
42-0 


° 
90- 


0 








36-0 
36-2 
36-2 
36-4 


88-5 
87-1 
85-6 
84-] 


88°4 
86°9 
85°3 
83-7 


38-0 
38-1 
38-2 
38-4 





36-6) 82-6 


38-7} 82:1 


42-0 
42:1 
42-3 
42-5 


88- 
86- 
84-6 
82: 


2 
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42-8 


80-9 





36+9 
37+3 
37°7 
38-2 


81+] 
79-6 
78-0 
76-3 
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39-4 
39-8 
40:3 














38+7| 74:7 


40-9 


43:2 
43-6 
44-1 
44°7 


79° 
* # au 
75-0 
73: 


0 
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0 





45-4 


70: 
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40-0 
40-8 
41-7 


72:9 
71-1 
692 
67°3 


41-6 
42-4 
43-2 
44:2 











42-7| 65:2 


45-2 





46:2 
47:1 
48-1 
49+3 
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66°4 
63: 
61: 


7 a 
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4 





50-6 


58+7 











43-9 
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46:6 
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63-0 
60-7 
58-1 
55°4 


46°5 
48:0 
49°6 
51-4 


52:1 
53-8 
55°8 
58:1 


55°8 
52-6 
49- 
45: 


{159-2 
3 





50-1) 52-4 


53°5 


60-9 








52:3 
54:8 
57-8 
61-5 


49-1 
45°4 
4l-2 


55°9 
58-9 


64+2 

68°5 

74:4 
90 
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72-7 














90 




















AT PRIME VERTICAL. 
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t ee oe 





° ° 
76-0) 90-0 


° 
80-0 


82°. 
A.C, 








° ° 
82-0) 90-0 


90 


‘0 





76:4 
76°6 
77°3 
78-5 


81-9 
73-7 
65°] 
55+7 


80-2 
80-8 
82:0 
84-0 


82:3 

83-1 

84-7 
90 


75-6 

60:2 

41-6 
0 








80-2\ 45-0 


90 











12 


14 | 


pO, li, 




















90| 0 








e Vertical Angle. 


85°5 
90 











0 





60-0 


























the Angles.—With the compts. 
of two sides in cols. T. find two adjacent 
tems in L. to which the diff. or the sum of the 
terms in A. gives near values of the third side or of its 
supplement : and with the differences of the results find the 
proper value of the perp. in L. and in A. of the co-segments of the base. 

Then transposing the argts. L. and T. with the compts. of the sides in L. and the 
vere in T., the values in A. give the angles at the base, and those in C. the segments 


Given the sides to find 
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‘POUR NAVIGUER SUR LE GRAND CERCLE DE LA SPHERE, 





fe 





54°. 


56. 


EZ. 
A. oe 





48-0 





62-0) 90-0 





48-0 
48:2 
48°4 
48-6 


86°2 
82:4 
78-6 
74:7 


62:1 
62:3 
62:6 
63-1 








49-0 


63-7| 70°6 








49-4 
50-0 
50-6 
51-4 





66:4 
62:0 
57-4 
$2°3 


64:5 
65°5 
66-7 
68-2 








S273 


70-0 














53°3 
54:4 
55°8 
57-3 








59+] 





732 
foul 
cea 
90 | 0 








61-2 
63-7 
66-7 
70-6 
































76:0 


























AT ELONGATION. 











= 





Lat. 
Pol. dist. 


Pol. dist. 
Lat. 











66°. 
ALG 


70°. 
A 


72°. 
Be Oy 





° °o 


90-0 


72:0 








85-5 
81-0 
66-7? 76°3 
71+6 


72:1 
72:4 
73-0 
73-8 








66-7 


75-0 








61°5 
55°9 
49-9 
43-1 


76°5 
78:6 
81-6 
90 | 0 











Rh 











79-2 
90 








80-2) 24-8 
90 | 0 



































cols. T. in 




















Two sides and the contained 
Angle.— With the compts. of 


the given sides in L. find two adjacent 
which the sum or the diff. of the terms 


in C. gives near values of the given angle: and with the dif- 
ferences of the results find the proper values of C.andof T. The 
T. so found is the perp. 


corresponding terms in A. give the angles at the base. 

Then transposing the argts. found in A. or in C. with the compts. of the sides in 
L., the angles at the base found in C., or the segt. of C. found in A., give at top 
the segments of the base. 
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TRADUCTION DES NOTES DANS LA TABLE. 
—— 








RELATIONS GENERALES. 







































































Dans tous 1. a * C. 
les cas, les , ae 
uu Co-hypothénuse..| Perpendiculaire. Angle r. Angle 2. 
wei 96 Perpendiculaire. | Co-hypothénuse. | Co-base. Angle 2. 
scene me Co-angle I. Perpendiculaire. | Hypothénuse. | Co-base, 
Sarr, es ° | Perpendiculaire. | Co-angle 1. Angle 2. Co-base. 
oe Co-angle 2. Co-angle 2. Co-base. Hypothénuse. 
A v’Horizon VRAt. 
L. i A. Cc. 
Latitude. Déclinaison. Amplitude. Angle 
Déclinaison. Latitude. Hauteur du Péle. Horaire. 
SUR LE PREMIER VERTICAL. 
L. ae A. Cc, 
Co-latitude. | Déclinaison. Hauteur. Angle 
Déclinaison. Co-latitude. PVZ. Horaire. 
A ELONGATION. 
a T. A. Eee 
Latitude. Distance Polaire. Azimut. Angle 
Distance Polaire. Latitude. Hauteur. Horaire. 














LE GRAND CERCLE. 


On entre dans la table avec les latitudes des deux Ports sous L, et l’on cherche 
deux colonnes contigués T. dans lesquelles la somme ou la différence des termes 
sous C. donne 4 peu prés la différence de Longitude. Au moyen des différences 
entre les termes on ajuste les valeurs de C. et T. Les termes correspondants sous 
A. seront les airs de vent. La valeur corrigée de T. est la co-latitude du sommet de 
la courbe. Dans cette colonne T., les valeurs, sous A., donnent les airs ou Rhumbs 
de vent pour la route, de deux en deux degrés de latitude. 


Les trois cotés étant donnés, on demande les Angles —Entrez dans la table avec les 
compléments de deux des cétés en ligne T. et cherchez deux valeurs successives dans 
L. telles que la somme ou la différence des termes sous A. donne 4 peu prés le 
troisieme cété ou son supplément. Au moyen des différences ajustez la valeur de la 
perpendiculaire sous L. et des co-segments de base sous A. 

Puis, en transposant les arguments L. et T.: c'est 4 dire en prenant les comple- 
ments des deux cétés sous L. et la perpendiculaire en T.: les valeurs sous A., donnent 
les angles 4 la base et les valeurs sous C., les segments de l’angle Vertical. 


Deux cotts etl Angle inclus étant donnés, on demande le troisidme cdté et les autres 
Angles.—Entrez dans la table avec les compléments des deux cétés donnés sous L, et 
cherchez deux colonnes contigués T,, dans lesquelles la somme on la différence des 
valeurs sous C. donne a peu prés l’angle inclus. Ajustez, au moyen des différences, 
les valeurs de C, et de T, Cette derniére sera la perpendiculaire. Et les termes 
correspondants sous A, donnent les angles a la base. 

Puis, en transposant les arguments, ainsi trouvés, sous A. et C.: c’est 4 dire, en 
prenant les phn) ane des deux cétés sous L.: les angles 4 la base cherchés sous C, 
ou le segment de C. cherché sous A. donnent, en chef (T.), les segments de la base. 
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TERMS PROPORTIONAL TO SQUARE ROOT OF ARGUMENT AT TOP 





Limit 
VALUE. 


10 





12 
13 
14 
[5 
16 
17 


18 


2! 





a2 
23 
24 


10 


12 
oF 


14 
15 


16 





18 


19 


22 
23 


24 
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